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examination during an office visit. The Fleet Enema Disposable Unit is superior in 
cleansing effect to a tap water or saline enema of one or two pints and less 
oy irritating than a soap suds enema. Thorough left colon catharsis, with minimal 
’ discomfort to the patient, is usually o matter of only four or five minutes. 

Each 41 fi. oz. disposable “squeeze bottle” contains, per 100 cc., 16 gm. 
sodium biphosphate and 6 gm. sodium phosphate... an enema solution of 
Phospho-Soda (Fleet)... gentle, prompt, thorough. 

“Phospho-Sodo”, “Fleet” and “Fleet Enema” are registered trade-marks of C. B. Fleet Co., Inc. 


Cc. B. FLEET CO., INC.+ LYNCHBURG, VA. 


PY 
“A neglected diagnos implified with 
neglec iagnostic pr ure.....now simplified with... — 
we 
a 


A vital aid in reducing surgical risk is now 
at the disposal of every hospital, large and 
small. Blood volume studies by the Evans 
Blue technic require neither elaborate fa- 
cilities nor highly trained specialists. The 
notion that only major institutions can run 
the test “is a completely false assumption,” 
according to experience in a small South- 
ern hospital.’ 


“Readily mastered by the average techni- 
cian,’ the Evans Blue technic permits a 
far more reliable evaluation of actual blood 


Evans Blue 


WARNEBER-CHILCOTT 


NEW YORK 


For the smaller hospital—an “enormous advance” 


deficits than is possible with older meth- 
ods.** Blood transfusions can be given 
exactly when needed, and in the exact 
amounts needed. 


The range of surgery has thus been vastly 
extended. Procedures which once seemed 
daring can now be performed — even in 
older patients—with less fear of surgical or 
postoperative shock.’ 
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2. Whiting, J. A., and Hotz, R.: Surg., Gynec. & Obst, 
97:709 (Dec.) 1953. 3. Beling, C. A., et al.: Geriatrics 
7:179 (May-June) 1952. 4. Barbour, C. M., Jr., and Ten- 
nam, R.: J, Urol, 711:497 (April) 1954 


5.0 ec. ampuls—No 
weighing or calibra- 
tion required. A vail- 
able at leading 
laboratory supply 
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Editorials 


DR. OCHSNER, MEMBER OF EDITORIAL BOARD, HONORED 


It is with particular pleasure that the members of the Editorial Board of the 
\. M. A. ARCHIVES OF SURGERY note the selection of one of its long-time members, 
Dr. Alton Ochsner, William Henderson Professor of Surgery and Chairman of 
the Department of Surgery in the Tulane University of Louisiana School ot 
Medicine, New Orleans, as one of the recipients of the 1955 Modern Medicine 
\ward for Distinguished Achievement 

The award was presented to Dr. Ochsner “for his work in the surgical treatment 


of cancer and the stimulus he has given to all research in the field of cancer.” 


Recipients of the awards are chosen from candidates nominated by physicians 


throughout the United States 


Dr. Ochsner is president of the International Society of Angiology and has been 
president of many surgical societies, including the American College of Surgeons 

In 1935, Dr. Ochsner was appointed to the Editorial Board of the Archives of 
Surgery and since that time he has been reappointed repeatedly because of his 
excellent editorial work and forward-looking ideas for surgical publications, ‘These 
jualities have made him a valued member also of the editorial boards of Surgery 
and the twelve-volume Lewis’ “Practice of Surgery.” Tlis interests and attributes 
have accounted, moreover, for his successful chairmanship of the Editorial Board 
of the International Abstract of Surgery. It is with much pleasure that the mem 
bers of the Editorial Board of the A. M. A. Arecitives of SUrGeRY congratulate 
Dr. Ochsner on his many achievements in surgery and on his generally recognized 
good citizenship, the latter attested by his being chosen as the “Leading Citizen of 
New Orleans” on one occasion and as one of the kings of the Mardi Gras on 
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RETROPERITONEAL TUMOR 


AS A GUIDE IN CLINICAL DIAGNOSIS 


WILLIAM J, ENGEL, M.D., Cleveland 


HIS SYMPOSIUM on retroperitoneal 

tumors concerns itself with the clinical 
aspects of diagnosis and treatment. The clas- 
sification to be presented has been designed 
as an aid to the clinician who is called upon 
to make an identification of a questionable 
tumor. The term tumor will be used in the 
broad sense of any morbid enlargement or 
swelling, and, while pathologic types are in- 
cluded, no attempt is made to include all the 
many histopathologic types of tumors which 
have been reported in the literature. 

For the clinician, retroperitoneal tumors 
must include all tumors occurring in the 
retroperitoneal space. ‘This space is bounded 
by the diaphragm above and the brim of the 
true pelvis below, and it lies between the 
posterior peritoneum in front and the mus- 
cles of the abdominal wall behind. Many 
cases of these tumors are first brought to 
the physician’s attention because of a pal- 
pable mass in the abdomen, It is probably 
safe to estimate that 75 to 80 per cent of all 
these tumors will be palpable on careful 
examination, and the palpable abdominal 
mass is always a diagnostic challenge. No 
age is exempt, for these tumors may be en- 
countered in newborn infants through all 
ages to the senile person, 


CLASSIFICATION 

All retroperitoneal tumors fall into one of 
three broad categories: (1) primary un- 
attached tumors, (2) tumors arising in 


From the Department of Urology, The Cleve- 
land Clinic Foundation, and The Frank E. Bunts 
Educational Institute, Cleveland, 

Read in the Symposium on Retroperitoneal 
Tumors before the Joint Meeting of the Section 
on Radiology and the Section on Urology at the 
103rd Annual Meeting of the American Medical 
Association, June 23, 1954. 
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CLASSIFICATION OF RETROPERITONEAL 


TUMORS 


organs normally present in the retroperi- 
toneal space, and (3) primary or metastatic 
tumors involving the retroperitoneal lymph 
nodes. ‘To classify any given tumor clinically 
into one of these three groups requires x-ray 
study particularly by means of intravenous 
or retrograde pyelography, and often other 
special methods, to be discussed in this sym- 
posium, will supply valuable information. 
Frequently it is possible to separate these 
tumors only into one of these three broad 
groups. However some of the subgroups 
may be correctly identified, and, in order to 
present the various possibilities which must 
be considered, the following classification is 
offered as a guide for the clinician and 
radiologist. 
I, Primary Unattached Tumors 
A. Benign 


. Lipoma 
. Dermoid 
3. Fibroma 


a. Cystic fibroma 
4. Serous cystadenoma 
5. Epithelial cysts 
6, Lymphangioma 
B. Malignant 
1. Sarcoma 
a. Fibrosarcoma 
b. Leiomyosarcoma 
c. Liposarcoma 
. Adenocarcinoma 


w 


. Embryoma 
. Chorioepithelioma 


. Carcinoma in aberrant adrenal tissue 


a 


. Undifferentiated neoplasms 


Il. Tumors Arising from Organs in the 
Retroperitoneal Space 
A. From Kidney 
1. Benign lesions 
a. Neoplasms 
(1) Adenoma 
(a) Renal cell 
(b) Papillary 
(c) Fibroadenoma 
(2) Hamartoma 


° 
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RETROPERITONEAL TUMORS 
b. Congenital or developmental 
(1) Serous cysts—single or mul- 
tiple 
(2) Polycystic kidneys 
(3) Hydronephrosis from congen- 
ital ureteropelvic obstruc- 
tions 
c. Inflammatory masses 
(1) Pyonephrosis (often with cal 
culi) 
(2) Cortical abscess 
(3) Perinephritic abscess 
d. Traumatic 
(1) Subcapsular or perinephritic 
hemorrhage 
(2) Encysted hematoma (may be 
calcified ) 
2. Malignant neoplasms 
a. Renal cell carcinoma 
(1) Clear cell 
(2) Granular cell 


(hypernephroma ) 


(3) Tubular carcinoma 
(4) Mixed types 
b. Sarcoma 
(1) Fibrosarcoma 
(2) Liposarcoma 
(3) Leiomyosarcoma 
(4) Osteosarcoma 
c. Mixed tumors 
(Wilms 
in children) 
d. Tumors of 


(1) Embryoma tumors 


renal pelvis (rarely 
palpable masses ) 
(1) Transitional cell 
(2) Squamous cell 
B. From Adrenal 
1. Medullary tumors 
a. Neuroblastoma 
b. Pheochromocytoma 
(1) Benign 
(2) Malignant 
2. Cortical tumors (may be functioning 
or nonfunctioning 
a. Adenoma 
b. Carcinoma 
C. From Pancreas 
1. Cysts 
2. Solid tumors (carcinoma) 
III. Tumors in Retroperitoneal Lymph Nodes 
A. Primary Tumors 
1. Lymphosarcoma 
2. Lymphocytic leukemia 
3. Giant follicle lymphoma 
4. Reticulum cell sarcoma 
5. Hodgkin's disease 
B. Metastatic Tumors 
1. From testicle 
2. From ovary 
3. From intraperitoneal organs 


1. Primary Unattached Tumors.—These 
retroperitoneal tumors, once considered rare, 
have been reported in such numbers that 
they can no longer be so regarded. They may 
be benign or malignant; solid, cystic, or 
both; single or multiple, and of varied histo- 
logic type. Recurrence following surgical 
removal is common, and a tumor originally 
regarded as benign may recur as a malignant 
tumor, 

Hansmann and Budd ' studied a group of 
these tumors and came to the conclusion that 
they arose chiefly from embryological rem- 
nants of the urogenital tract. They based 
this conclusion upon the varied histologic 
types and the fact that so many of these 
tumors resemble tumors encountered in adult 
urogenital organs. This concept has received 
general acceptance. 

Tumors may also arise from adult tissue 
normally present in the retroperitoneal space, 
notably fibrous connective tissue, fat, nerves, 
and ganglia, as well as from blood vessels 
or lymphatics. 

Il. Tumors Arising from Organs Nor- 
mally Present in the Retroperitoneal Space. 

A. From Kidney : 


ous types constitute the largest group of 


Kidney tumors of vari- 
retroperitoneal tumors. Benign adenomas 
are frequently rather small and of no clinical 
importance. However, they may grow rather 
large and produce a palpable mass as well 
as a well-marked pyelographic deformity. 


Histologically they may be renal cell, papil- 


lary, or fibroadenoma. ‘There is some evi 
that 


malignant change and be the forerunner of 


dence these adenomas may undergo 
such tumors as the hypernephroma (clear 
cell carcinoma ). 

The commonest benign tumor of the kid- 
ney is the serous cyst. Commonly seen at 
the lower pole of the kidney it is by no means 
the 


upper pole, in the mid-portion, or in the para- 


limited to this area. It may occur at 
pelvic area. They may be single or multiple 
and Gibson? has recently called attention 
again to the fact they may be associated with 
a malignant tumor of the kidney. 

Polycystic disease of the kidneys is always 
bilateral although the extent of involvement 
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is not always symmetrical. It is a familial 
disease and the most common cause of bi- 
lateral renal masses. 

Hydronephrosis due to congenital or other 
obstructive ureteropelvic lesions may pro 
duce a palpable tumor. This may occur at 
any age and must be particularly borne in 
mind in children where it may mistakenly 
be considered as a Wilms tumor. 

Inflammatory masses of renal origin must 
he included in a classification of retroperi- 
toneal tumors, A large pyonephrosis may 
he the result of infection in a pre-existing 
hydronephrosis, is frequently associated with 
infection occurring with a large coral-type 
renal calculus, and | have encountered it 
several times as the result of long-standing 
renal tuberculosis. Cortical abscess, which 
may be single or multiple, often produces a 
palpable abdominal mass, and perinephritic 
abscess is well known for its characteristic 
mass with fullness or bulging in the costo 
muscular angle. The diagnosis of these in 
flammatory lesions is, of course, generally 
aided by other clinical features of the illness 
However, it may not be amiss to remind 
ourselves that a degenerating renal cancer 
may produce the clinical picture generally 
associated with infection. 

The commonest traumatic lesion to pro 
duce a mass is a hematoma. This is usually 
the result of a ruptured kidney and may be 
subcapsular or perinephritic. Spontaneous 
perirenal hemorrhage has also been reported 
We have seen one patient with a large en 
cysted retroperitoneal hematoma resulting 
from a ruptured spleen. Old encysted hema 


tomas may become caleified, leading to a 


mistaken diagnosis of neoplasm. rare 


instances a hematoma may be present with 


out a clear-cut history of specific injury, as 


in a case we have encountered in a young 
football player 

Of the malignant tumors of the kidney the 
the 
hypernephroma, or clear cell carcinoma, It 


type most frequently encountered is 
often produces a palpable mass, although it 
is usually hematuria which brings these pa- 
tients to medical attention. The granular 
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cell and tubular carcinoma are less common 
and generally more malignant, since they are 
free-growing nonencapsulated tumors. 
Sarcoma of the kidney of any type must 
be regarded as a rarity. However the ones 
we have seen have produced a palpable mass 
in the flank, and they must be considered in 
any complete classification of renal tumors 
The commonest mixed tumor, or embry 
oma, of the kidney is the Wilms tumor of 
children, It should always be considered 
first when a palpable tumor is found in a 


child, 


retroperitoneal tumors in children reported 


This type constituted 53.4% of all 
by Snyder and co-workers.’ It is a very 
malignant tumor, and the long-term prog 
nosis with any treatment is extremely grave 

Tumors of the renal pelvis (included for 
completeness) rarely produce a_ palpable 
mass unless late and with extension outside 
the kidney. 
tumor of the renal pelvis is a bad prognostic 


Thus a palpable mass with a 
sign. They are either papillary transitional 
The 


latter have a particularly unfavorable prog 


cell tumors or squamous cell carcinoma 


nosis and in the 7 cases reported from our 
clinic by Higgins * only one survived more 
than 3 years and he eventually died with 
extensive metastasis, 


Adrenal: 


are logically divided into those which arise 


B. Krom ‘Tumors of the adrena! 
from (1) the medulla and (2) the cortex 
Phe adrenal medulla develops from cells 
which migrate from the neural canal, and 
tumors that arise from it are therefore nerve 
type tumors. The neuroblastoma is not an 
uncommon tumor and occurs chiefly in child 
hood. It is a malignant tumor and usually 
manifests itself by a palpable mass in the 
abdomen, although not infrequently patients 
with such a tumor first come to medical 
attention with metastases, especially to bone. 
50% of these 


Roentgenographically some 


tumors will show a characteristic stippled 
calcification on the plain film and all will 
show some degree of renal displacement 
when pyelography is carried out by either the 


The 
prognosis is very poor, even though surgical 


intravenous or the retrograde route. 
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RETROPERITONEAL TUMORS 


removal of the tumor is possible im many 


instances. The ganglioneuroma, a rare med 


ullary tumor composed of ganglion cells, 1s 


not included in the classification 
The 


from the terminal sympathetic neuron cell 


chromaffin cells are ditferentiated 


rumors derived from these cells, termed 
pheochromocytomas, are functioning tumors 
and are of particular clinical significance 
because of the role they play in the produc 
tion of hypertension. They rarely, if ever, 
reach the size to become palpable tumors, 
but they may be multiple and may occur in 
aberrant locations. They may be benign or 
malignant. The diagnosis is usually indi 
cated by clinical examination and special 
laboratory tests. A clue is frequently pre 
sented by a soft tissue mass or renal displace 
It is 


in these cases that we have derived consider 


ment observed on the urogram films 


able assistance from retroperitoneal air con 
trast study, and my associate Dr. Voutasse 
identihed correctly a bilateral pheochromo 


We 


injection, 


cytoma in one patient by this method 


have favored presacral oxygen 
which will be further discussed in this sym 
posium 

The adrenal coriex is derived from. the 
mesoderm of the Wolffian ridge, as are also 
the testes and ovaries. Benign adenoma of 


the cortex may be small and of no clinical 
Larger tumors occur, however, 


They 


suspected with adreno 


importance 


and are usually functioning tumors 


should always be 
genital syndrome or Cushing's disease, It 
should be mentioned, however, that both of 
these disorders may occur in the absence of 
tumor, but associated with hyperfunetion and 
hyperplasia of the adrenal cortex 

Carcinoma of the adrenal cortex may also 
be functioning or nonfunctioning. It may 
grow to a very large size without producing 
clinical symptoms until a mass appears. In 
one of our patients a tumor weighing 1,200 
gm. was removed which had given no clinical 
signs until a bout of right-flank pain brought 
to attention a large palpable mass. This is a 
malignant tumor; recurrence and metastases 
accord 


are common, and the prognosis is 


ingly poor. 


The pancreas is a retroperitoneal organ, 
and tumors involving this gland often appear 
in the retroperitoneal space. They may be 


cystic or solid tumors, such as adenocar 


cinoma. Tumors of the tail of the pancreas 
are especially likely to appear on the left 
side and may displace the kidney or ureter 
I can recall no instance in which a pancreatic 
tumor caused displacement of the mght kid 
ney or ureter. In fact, even those which 
originate in the tail of the pancreas have a 
tendency to enlarge anteriorly and renal dis 


In a series of 72 


placement may not occur 
proved cases of pancreatic tumor reported by 
Shulte and 68, or 94%, did not 


show any renal displacement on the urogram 


Emmett, 
films. I have seen one patient with an im 
vasive carcinoma of the panereas which so 
filled the left retroperitoneal space that no 
gas 
study was done 


would enter when presacral oxygen 


Further observation may 
make this a diagnostic pomt of some signi- 
heance 

Tumors im 
Vode 


mass, primary tumors of lymph nodes are 


Retroperitoneal Lymph 


\s a cause of retroperitoneal tumor 


uncommon, and it is even rarer for them to 
appear clinically and remain localized to the 
retrope ritoneal nodes More commonly the 
disease involves all lymph nodes. llowever 
involvement of the retroperitoneal nodes may 
dominate the clinical picture. ‘These tumors 
may be of any of the types imdicated in the 
classification 


Metastatic tumors in the retroperitoneal 


or para-aortic lymph nodes are commonet 


These nodes communicate with the mesen 


teric nodes, thus permitting intraperitoneal 


cancer to spread to this region. The upper 
lymph nodes of the para-aortic chain form 
a concentrated group located in the region 
of the root of the splenic and renal arteri 

\s pointed out by Desjardins,® this group of 
channels directly 


These 
the first 


nodes receives lymphatic 


from the testes and ovaries nodes 


may in this manner be location of 
metastases trom malignant tumors in these 


When these 


become extensively involved, they produce 


organs para-aortic nodes 


ureteral tortuosity and even outward renal 
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displacement which may be demonstrated by 
pyelographic examination, Not uncommonly 
retroperitoneal lymph involvement, 
either primary or metastatic, may be suffi- 
ciently massive to produce a palpable abdomi- 
nal mass, 


node 


SUMMARY 


A classification of retroperitoneal tumors 


is offered which is designed primarily as an 


aid in clinical diagnosis. 
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EXTRAPERITONEAL PNEUMOGRAPHY 
OF RETROPERITONEAL TUMORS 


HOWARD L. STEINBACH, M.D. 
and 
DONALD R. SMITH, M.D., San Francisco 


INCE the introduction of “retropneumo- 

peritoneum” as a diagnostic roentgeno- 
logic procedure by Ruiz Rivas in 1947, this 
technique has found immediate international 
acceptance.* In many countries, articles have 
been written describing the usefulness of the 
technique, but very little has been said about 
its limitations in the diagnosis of the various 
types of lesions that are demonstrated. All 
authors agree that the procedure is relatively 
harmless. The possibility of producing an 
air embolus has been recognized, and at least 
one case of a nonfatal air embolus has been 
reported. 

This report is an attempt to evaluate some 
of these considerations and to formulate cer 
tain criteria that would be useful in the diag 
nosis of retroperitoneal tumors. The tech- 
nique used in injecting the gas into the ex 
traperitoneal tissues has been described in 
detail in previous publications and will not 
be repeated here. Briefly, it consists of in 
jecting a gas, preferably oxygen, into the 
areolar tissue between the rectum and sacrum 
and allowing the gas to spread throughout 
the extraperitoneal tissue. Subsequent roent 

From the Departments of Radiology and Urology, 
University of California School of Medicine. 

Read in the Symposium on 


Tumors before the Joint 


Retroperitoneal 
Meeting of the Section 
on Radiology and the Section on Urology at the 
103rd Annual Meeting of the American Medical 
Association, June 23, 1954 

* References 1 to 7; 9 to 11; 13; 15 to 31; Ruiz 
Rivas, M.: Paper Read to the Royal Academy of 
Medicine, Madrid, June, 1947, and Paper Read to 
the Spanish Academy of May, 
1947; references 19 and 20 


Medico-Surgery, 


IN DIAGNOSIS 


genograms demonstrate the organs lying 
within the gas-filled areolar tissue.t 


NORMAL ADRENAL 


E-xtraperitoneal pneumography probably 
has its greatest usefulness in the examination 


These 


sometimes be identified on plain roentgeno 


of the adrenal glands. organs can 
grams because of the fatty capsule surround 
ing them, but they are usually not outlined 
with clarity 


sufficient to be of diagnostic 


value. The loose fascial sheath, known as 
“Gerota’s fascia,” which encloses the adrenal 
glands along with the kidneys and a consid 
erable amount of fatty areolar tissue, has 
prerenal and retrorenal layers which are 
fused superiorly and laterally but open medi- 
ally and inferiorly. ‘The kidneys are freely 
movable within the fascial sheath, but the 
adrenal glands are more firmly attached to 
its apex. This fact can be used to advantage 
on the roentgen examination in cases in 
which the shadows of the adrenal and kidney 
are superimposed by obtaining roentgeno- 
grams with the patient erect, allowing the 
kidney to descend. There is normally a differ 
ence in the form of the two adrenal glands 
due to the molding of adjacent structures. 
The right gland is triangular; the left is 
semilunar and extends down the medial side 
of the kidney. 

The injected gas passes through the de 
fect in the inferior surface of the fascia and 
spreads through the areolar tissue to outline 
the kidneys and adrenals. Within this areolar 
tissue are numerous fibers linking the ex 
ternal renal surface to the internal surface of 


the perirenal fascia and the superior pole of 


the kidney to the inferior surface of the 
adrenal. On the roentgenograms the fibers 


are visible as reticulated strands 


Occasion- 


+ References 25, 27 and 22 
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Fig. 1.—Normal extraperitoneal pneumograms. 
The right adrenal is triangular and the left semi- 
lunar. 


ally the attachment between the adrenal and 
the kidney is so firm that the gas cannot 
penetrate between them. In these instances 
the two appear as a single shadow. Some- 
times the fatty capsule surrounding the 
adrenal is thick and presents a markedly 
reticulated, irregular shadow on the roent- 
genogram, which makes evaluation of the 
adrenal size difficult or impossible. This is 
particularly true of obese patients, and it is 
frequently encountered in patients with Cush- 
ing’s disease. 

The gas passes outside of Gerota’s fascia, 
in addition to being present within it, so that 
it is visible as a paper-thin membrane sur- 
rounding the kidney and adrenal (Fig. 1). 
It is best demonstrated, with the aid of tomo- 
grams, along the lateral surface of these or- 
gans (Fig. 2), This structure has become of 
great importance in differentiating masses of 
adrenal or renal origin which lie within the 
fascia from tumors and cysts of adjacent 
organs, such as the liver, pancreas, spleen, 
and mesentery. 


Because it is difficult to estimate the size 


of the adrenal, a method was sought to pro- 


vide a quantitative value that could provide 
some idea as to the variations in their size 
which are encountered normally and as a re- 
sult of disease. Since the roentgenograms 
depict only one plane of the organ, it was 
necessary to be content with measurements 
of the area as seen on an anteroposterior film. 
It was realized that this was not completely 
accurate, since there is a considerable varia- 
tion in the ratio between the cross-sectional 
area and depth in the adrenals of different 
patients, but it did provide some frame of 
reference by which the glands may be com- 
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pared. In many cases the outline of the gland 
was not sharply delineated, and it was neces- 
sary to reconstruct the margins as anticipated 
from the general shape of the gland; this 
Neverthe- 
less, a range of normal values was obtained 


also introduced a source of error. 


which correspond fairly well and were, in 
general, different from the values obtained 
in patients with adrenals known to be en- 
larged or decreased in size. 

To measure the area, a compensating po- 
larimeter was employed. The same results 
could be obtained by tracing the contour of 
the glands on 1-mm. graph paper and count- 
ing the enclosed squares. The patients se- 
lected for normal values were those who had 
received their pneumograms for evaluation 
of disease in organs other than the adrenals. 
It is conceivable that the size of the adrenals 


Fig. 2—Tomogram of the left kidney and adrenal. 
Gerota’s fascia appears as a thin membrane ad- 
jacent to the lateral border of the kidney. The 
adrenal is not well demonstrated at this level. 
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Figs 
Both adrenals are increased in size in each case. The 
glands retain their normal triangular or semilunar 
shape 


3 and 4.—Two cases of adrenal hyperplasia. 


In Figure 3 the right adrenal cross-sectional area 
is 11.3 sq. cm. and the left 13 sq. cm. In Figure 4, 
a tomogram, the measurements were 12.5 sq. cm. 
and 11.5 sq. em. 


may have been altered as a result of the 
disease process, but these changes are prob- 
ably insignificant. The 
tional area of this group of adult adrenals 


average cross-sec- 
was 4.2 sq. cm. on the right side and 4.3 sq. 
cm. on the left side. The range on the right 
side was from 2.0 sq. cm. to 7.8 sq. em. and 
on the left side from 2.0 sq. cm. to 8.7 sq. em. 
There was no significant difference in the 
size of adrenals in the sexes. 

ADRENAL NEOPLASMS 
The tumors of the adrenal with which 
we are primarily concerned are hyperplasias 
of the cortex, cortical adenomas, adenocar- 
cinomas, and tumors of the adrenal medulla 
or pheochromocytomas. 

I:xtraperitoneal pneumograms were made 
in 10 proved cases of cortical hyperplasia 
with the characteristic symptoms, hormonal 
excretion patterns, and response 
to stimulation and inhibition by 
corticotropin (ACTH ) and corti- 
sone typical of Cushing's syn- 
drome. Both adrenals of eight of 


these patients were visualized. 
The right adrenal of one patient 
appeared to be large but was not 
completely surrounded by the gas, 
and the left 


another patient could not be sep 


adrenal shadow of 


Fig. 6.—Tomogram. Small adenoma 


of the left adrenal arising from the 
lower border of an otherwise atrophic 
adrenal 
atrophic 


The opposite adrenal 


was 


Fig. 5.—Adrenal hyperplasia. Both glands are 
enlarged. There is a rounded shadow projecting 
from the lower border of the left adrenal that may 
represent a localized adenomatous hyperplasia. The 
tomogram eliminates confusing shadows caused by 
gas in the gastrointestinal tract and adjacent areolar 
tissue. The right adrenal cross-sectional area was 
12 sq. cm. and the left 12.5 sq. em 


arated from that of the kidney. In the adults, 
the average area of the right adrenals was 
12.0 sq. em. and the left adrenals 12.3 sq. em 
The size ranged from 11.0 sq. em. to 14.1 
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Fig. 7.-Tomogram. Moderate-sized adenoma of 
the left adrenal. The right adrenal is atrophic and 
barely perceptible on the roentgenogram. 

Fig. &.—Large adenoma of the right adrenal. The 
left adrenal is so small that it is not demonstrated, 


sq. cm, on the right side and 8.5 sq. em. to 
16.0 sq. em. on the left side. With the excep- 
tion of one case in which the left adrenal 
measured 8.5 sq. cm., the adrenals were all 
larger than the largest encountered in the 
“normal” group (Figs. 3, 4, and 5). One 
16-year-old patient, dwarfed as a result of 
her disease, had a right adrenal measuring 
7.9 sq. em. and a left adrenal of 5,0 sq. cm, 

The bilateral enlargement of these adrenal 
glands helped differentiate this condition 
from cortical adenoma, in which the adrenals 
opposite the tumor were atrophic. Although 
considerably enlarged, the glands retained 
their triangular and semilunar shape. Three 
of the adrenals which were removed surgical- 
ly contained small adenomas due to adenoma- 
tous hyperplasia, but these could not be iden- 
tified on the roentgenograms. One patient 
who had a proved basophilic adenoma of the 
pituitary had bilaterally enlarged adrenals 
but also had a spherical shadow attached to 


the lower border of the left adrenal which 
presumably represented an area of adenoma- 
tous hyperplasia (Fig. 5). 

The diagnosis of cortical hyperplasia on 
extraperitoneal pneumograms may be ex- 
In the ab- 
sence of a unilateral adrenal tumor, it may 


tremely difficult in some cases, 


be necessary to infer such an impression on 
the basis of the symptomatology of Cushing’s 
disease. 

There were four patients who had uni- 
lateral cortical adenomas and associated en- 
docrine had 
symptoms, physical findings and laboratory 


disturbances. Three of these 
results found in Cushing's syndrome (Figs. 
6, 7, and 8). One patient, a 14-month-old 
boy, had extreme virilism (Fig. 9). Two 
of these tumors were on the right side and 
two on the left. The masses differed from 
the hyperplasia cases in that the opposite 
adrenal was always small, and the tumors 
had changed shape so that they approached 
the contour of a sphere. The sharp angles 
seen in the normal gland appear rounded in 
the smaller which become 


tumors, more 


spherical in shape as they increase in size. 


Fig. 9.—Huge adenoma of the left adrenal in a 
child with symptoms and signs of virilism. The mass 
is enclosed by Gerota’s fascia. The kidney is dis 
placed downward and rotated. 


— 
ie 
‘ 
in 
ie 
A 
. 
af J 
a 


Fig. 10 Adenocarcinoma of the left 
adrenal. The tumor is not clearly deline- 


ated by the retroperitoneal gas 


Fig. 11.—Normal adrenals. The shadow 
below the right adrenal and outlined by 
arrows was thought to be an adenoma 
but was found to be caused by fatty 
areolar tissue. The left adrenal is of nor- 
mal size, instead of atrophic, as would be 

on expected if there were a functioning tumor 


on the right. 


In one patient a spheroid tumor was seen 
arising from the lower border of an otherwise 


atrophic adrenal, and an atrophic adrenal 


was present on the opposite side (Fig. 6) 
These findings were confirmed at surgery 

Two patients had large cortical adenomas 
of the left adrenal glands without clinical or 
laboratory evidence of hypersecretion Be 
cause of the absence of the more spectacular 
manifestations of the functioning adenomas, 
these tumors, having been diagnosed later, 
were larger. (Ctherwise, the tumors were 
identical 


In this group only one patient, a 30-year 


old woman who presented typical Cushing's 
Fig. 12.—Tomogram. Large pheochromocytoma syndrome, had a malignant neoplasm. The 
replacing the left adrenal. pneumograms failed to outline the adrenals 
on either side. There was a slight fullness of 
the left kidney shadow, but no definite mass 
could be identified. The right adrenal, first 


Fig. 13.—Bilateral adrenal pheochromocytomas 
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Fig. 14.—Both adrenals are extremely small. The 
cross-sectional area of the right adrenal was 0.3 sq. 
em, and the left 1.1 sq. em. An adrenal rest tumor 
or ovoblastoma was removed from the pelvis. 


explored surgically, was found to be atrophic, 
and on the left side a 5-by-5 em. nodular 
tumor had completely replaced the adrenal. 
The tumor, histologically an adenocarcinoma, 
had invaded the adrenal vein but had not 
infiltrated the neighboring fat (Fig. 10). 

Pneumograms of one patient with equivo- 
cal symptoms and normal laboratory deter- 
minations suggested an adenoma of the right 
adrenal (Fig. 11). The adrenal was removed 
hy surgery. Histologically it appeared nor- 
mal, Below the adrenal a spherical mass con- 
taining normal fatty tissue caused the shadow 
which had been interpreted as an adenoma 
(Fig. 13). The areolar tissue produced a 
shadow that closely resembles the cortical 
adenoma illustrated in Figure 7. 
the opposite adrenal was of normal size in- 
stead of atrophic, as it is in patients with 
cortical adenoma. 


However, 


ne of the four patients encountered with 
had bilateral 
which are characteristic of approximately 


pheochromocytoma tumors, 
20% of the patients with this disease. Pheo- 
chromocytomas may arise in the adrenal 
medulla or elsewhere in the sympathetic 
nervous system, but when present outside 
the adrenal medulla they have been re- 
ferred to as paragangliomas, a term also used 
to describe the adrenal tumors. In contrast 
to adrenal cortex tumors, which almost in- 
variably arise in the adrenal glands, pheo- 
the 
abdomen in paraganglionic tissue near the bi- 


chromocytomas have been found in 
fureation of the iliac vessels and in other ex- 
tra-abdominal sites. 

The roentgen shadow cast by pheochromo- 


cytomas does not differ significantly from 


that of the adrenal adenomas and encapsu- 
lated carcinomas. It appears as a unilateral or 
bilateral spherical mass, generally replacing 
the adrenal, but occasionally lying outside of 
Gerota’s fascia. 

Two patients had single benign tumors 
arising within the adrenal medulla, one on 
the left side (Fig. 12) and the other on the 
right. One patient’s tumor, which was pres- 
ent outside of Gerota’s fascia and not at- 
tached to the adrenal, arose from the para- 
ganglionic cells medial to the kidney pelvis. 
Another case presented two tumors of ap- 
proximately equal size arising in each adrenal 
medulla (Fig. 13). 
opposite adrenals seemed small, but they 


In two patients, the 


were not explored at the time of surgery so 
that confirmation is lacking. 

Under certain 
small atrophic adrenals can indicate the pres- 


circumstances, bilateral 
ence of a secretory tumor in the gonads. A 
female patient with symptoms and signs of 
virilism and marked elevation of 17-keto- 
steroid urine excretion was suspected of hav- 


Fig. 15.—Adenocarcinoma of the lower pole of 
the right kidney. The tumor is sharply demarcated 
and resembles a cyst. 
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Fig. 16.—Tomogram. Cyst of the upper pole of 
the right kidney. This lesion cannot be differentiated 
from an encapsulated malignant neoplasm. Renal 
calculus in the lower pole. 


ing an adrenal tumor. The pneumograms re- 
vealed very small adrenals, measuring only 


0.5 sq. em. on the right and 1.1 sq. em. on 
the left side. Exploration of the left adrenal 
revealed it to be atrophic, and an adrenal rest 


tumor, called an ovoblastoma, was found in 
the left ovary (Fig. 14). Another female pa- 
tient with virilism whose extraperitoneal 
pneumograms also revealed very small 
adrenals, measuring 0.8 sq. cm. on the left 
side and 0.9 sq. em. on the right side, has 


not yet been subjected to surgery. 


RENAL NEOPLASMS 


The kidneys do not ordinarily present as 
difficult a problem in roentgen interpreta 
tion as do the adrenals, Intravenous uro 
grams and retrograde pyelograms supple- 
mented — by intravenous 


nephrography, if necessary, will establish the 


aortography or 
diagnosis of a mass, in most cases. Never- 
theless, there are some cases, such as those 
with an associated complete block of the ure- 
ter, in which these examinations are equivo- 
cal or cannot be performed, so that additional 


TUMORS 


information is desirable. In these cases ex- 
traperitoneal pneumograms may be helpful. 

Malignant neoplasms of the kidneys, large 
enough to project beyond the outer margin 
of the cortex but which have not invaded the 
surrounding extraperitoneal tissues, will pro- 
\lthough 
these lesions may be present on any surface, 


duce a rounded shadow (Fig. 15) 


they always lie within Gerota’s fascia. Their 
demarcation is usually sharp, and unless 
metastases are visible they cannot be differ- 
entiated from a renal cyst (Fig. 16). If the 
tumor is more invasive, gas may be absent 
in the extraperitoneal tissues that have been 
infiltrated (Fig. 17), and in those cases the 
examination should be repeated to verify that 
the absence of gas in the perirenal area is 
not a result of a faulty injection. Inflamma- 
tion and scarring resulting from previous 
inflammation can also interfere with the ex 
tension of gas into the perirenal region. 


OTHER NEOPLASMS 
Pneumograms may reveal any of the vari- 
ous types of tumors arising primarily in the 
retroperitoneal region. A patient who had 


Fig. 17.—Extensive infiltration of the retroperi- 
toneal tissues on the right side by a hypernephroma 
of the right kidney. The tumor prevents the gas 
from passing into the right side. 
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a known tumor on the left side which was 
diagnosed by the pathologist as reticuloen- 
dothelial hyperplasia had impaired filling 
with gas of the areolar tissue adjacent to the 
left psoas muscle (Fig. 18). Two patients 
with retroperitoneal involvement by Hodg- 
kin’s disease were examined. In one patient, 
gas injected into the presacral region twice 
remained in the pelvis because the retroperi- 
toneal structures were extensively involved. 
In the other patient a mass occupying the 
entire left iliac fossa and extending into the 


Fig. 18.—Infiltrating neoplasm involving the 


retroperitoneal tissues on the left side. 


pelvic cavity prevented the gas from rising 
on the left side. 


Metastases to the aortic and celiac lymph 
nodes must be quite large before they can 
be observed by this means, The midline struc- 
tures, including the pancreas, are not easily 
identified because of the sparsity of areolar 
tissue and the shadows cast by the spine, 
major abdominal vessels, and the psoas mus- 
cles. If these lesions are large enough to 
extend laterally beyond the psoas muscles, 
they can be easily detected. Figure 19 is an 
example, best seen on tomograms, of chorio- 
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Fig. 19.—Metastases from choriocarcinoma of a 
testes to the para-aortic lymph nodes. The neo- 
plasms produced a lobulated shadow extending lat- 
erally beyond the psoas muscles. 


Fig. 20.—-Tomogram. Cyst of the tail of the pan- 
creas, The mass lies over the adrenal but is outside 
of Gerota’s fascia. 
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carcinoma of a testis with extensive paraortic 
and celiac metastases which appeared on the 
roentgenograms as a midline mass with lobu- 
lated margins on both sides. 

In the diagnosis of small tumors or cysts 
of the head of the pancreas, extraperitoneal 
pneumography is usually of no value, al- 
though larger lesions may be identified. The 
tail of the pancreas, however, is situated lat- 
erally in loose areolar tissue which is easily 
infiltrated by the gas, so that relatively small 
lesions may be visible. Because of the prox- 
imity of the tail of the pancreas to the left 
adrenal and superior pole of the left kidney, 
the differentiation of masses of these organs 
becomes imperative. This can be done by ob- 
serving the position of Gerota’s fascia. Be- 
cause routine roentgenograms cannot always 
identify Gerota’s fascia, tomograms may be 
required. Lesions of the adrenal and kidney 
lie within the fascia and cause it to bulge 
outward, whereas a mass of the pancreas lies 
outside of this structure (Fig. 20). 


ACCIDENTS WITH EXTRAPERITONEAL 
PNEU MOGRAPHY 


A questionnaire asking the number of cases 
studied, the gas used, and the incidence of 
severe reactions or deaths, was prepared and 
sent to a few institutions in which this exam- 
ination was known to be used. Replies to 
these were tabulated along with our own re- 
sults and the reported results of some other 
authors. There was no attempt to make a 
complete survey of the world literature. 

Data were accumulated from 17 institu- 
tions with a total of 1,995 cases, including 
approximately 350 of our own; no deaths 
or serious complications were recorded. 
These cases were independent of the 1,500 
cases collected by Mosca, in which there 
were no fatalities.** Some duplication of 
cases was probable in these two independent 
surveys. Information gathered from other 
sources indicated that some serious or fatal 
reactions had occurred in four patients dur- 
ing or following the injection of gas into the 
presacral tissue. Two cases resulted in death ; 
there was one case of hemiplegia and one in 
which dyspnea, cyanosis, and shock followed 
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the injection of gas, although recovery was 
complete. A brief review of these cases will 
be presented. 


Case 1—An adult male patient of Dr. F. H 
Benteen t was suspected of having an aneurysm of 
his right renal artery. The patient, in a knee-chest 
position, received an injection of approximately 170 
cc. of room air into the areolar tissue between his 
rectum and sacrum. A local anesthetic preceded the 
injection, and the syringe was aspirated to be sure 
there was no penetration of a blood vessel. About 
20 to 25 ce. of air was injected at approximately 20 
to 25 cm. of water pressure. At this time the pa- 
tient suddenly shifted his position forward. The in- 
jection was continued, and an additional 100 to 150 
ce. of air was introduced. Then the patient suddenly 
stiffened and slowly moved forward. He was placed 
on his right side, but no pulse or heart beat could be 
elicited. About 75 cc. of air was aspirated from the 
right auricle 

An autopsy revealed a considerable amount of 
frothy blood in the right auricle, right ventricle, 
pulmonary artery, aorta, and coronary arteries. Dr. 
Senteen was of the impression that the needle had 
been displaced when the patient moved forward and 
that a retroperitoneal vein was perforated 


Case 2 (patient of Dr. R. FE. MeClellan §).—A 
54-year-old woman was being examined for a pos 
sible pheochromocytoma. A presacral injection of 
gas was performed with the patient in the knee-chest 
position. After local anesthesia a No. 20 gauge 
spinal needle was directed into the presacral cellular 
tissue. After aspiration to be certain that a blood 
vessel had not been entered, 800 ce. of air was in 
jected easily at a rate of 100 cc. per minute, with no 
appreciable discomfort to the patient 

About three or four minutes after the injection 
was completed, the patient complained of some 
heaviness in the flanks, nausea, and chest pain, and 
she was helped from the table into a chair. When 
her respirations became irregular and she developed 
a deep cyanosis, she was immediately placed on her 
left side on the table and intubated with an endo 
tracheal tube. The characteristic “millwheel” mur- 
mur was not heard over the precordial area. She 
was given artificial respiration and respiratory and 
cardiac stimulants, but resuscitation was not suc- 
cessful. An autopsy was performed, and air was 
found in the coronary and cerebral vessels. 

Case 3 (patient of Dr. R. FE. McClellan §).—A 
70-year-old man was examined for an equivocal 
renal tumor. He was placed in the knee-chest posi- 
tion, and a needle was inserted into the presacral 


t Personal communication to the authors, April 
22, 1954. 

§ Personal communication to the authors, Feb. 
5, 1954. 
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area. Six hundred cubic centimeters of air was in- 
jected manually without much pressure at a rate of 
approximately 100 cc. per minute. After the injec- 
tion he developed syncope and fell over on his left 
side; he was given artificial respiration. His pulse 
was rapid, and he had a systolic blood pressure of 
50 mm. of Hg. He also developed a left hemiplegia 
which resolved about 48 hours later. An EKG dur- 
ing the 10-minute .period of vascular collapse 
showed auricular fibrillation, but the day following 
the procedure the EKG was normal. 

The etiology of the shock and hemiplegia in this 
patient is not definite. It is possible that air embo 
lism occurred, but the absence of the characteristic 
cardiac murmur and the association of auricular 
fibrillation leave some question as to whether a 
cerebral vascular embolus or thrombosis could not 


occurred, 
Case 4, 


Glenn, and Gianturco,?* a 74-year-old woman was 


have 
In the fourth case, reported by Russ, 
subjected to extraperitoneal insufflation to localize 


With the patient in 
the left decubitus position, the needle was inserted 


a high retroperitoneal tumor 
in the usual manner; aspiration was done without 


obtaining blood, and oxygen injected at a 
pressure of 30 cm. of water 
500° 


Then the patient was placed in the prone position 


was 
In about 15 minutes, 
of oxygen was injected without difficulty 


and the injection continued, 
\fter the injection of another 100 ce. of oxygen 
The 


the blood pressure was unobtain 


she suddenly became dyspneic and cyanotic. 
skin was clammy ; 
able, and the pulse irregular at 120 beats per min 
) of 1 
administered, and the 
back. A loud 

When the 


her left side, the murmur disappeared and she be 


ute. Two minims (0.25 cc 1,000 epinephrine 


solution was patient was 


rolled on her “millwheel” murmur 


could be heard patient was placed on 


came more comfortable. Gradually her pulse rate 


About 


abdomen revealed no gas 


dropped and cyanosis disappeared three 


hours later a film of the 
in the extraperitoneal tissues, indicating that prac 
tically all of the oxygen had passed into the venous 
system 


In reviewing these accidents, some infer- 


ences can be made. Room air was used as 


se 


the contrast medium in both fatal cases. |} 
cause of its nitrogen content air is not as 
soluble as oxygen and the lungs cannot ex 
crete it as effectively. 

The one patient who had gas embolism 
as a result of the intravenous injection of 
oxygen was placed on her left side soon after 
symptoms developed, and recovery was com- 
plete. Durant has shown * that in dogs the 


factors which were most closely related to 
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mortality in experimental production of pul- 
monary gas emboli were the amount of air 
injected, the speed of injection, the effective- 
ness of the pulmonary excretory mechanism, 
and the position of the animal. He found that 
the animal can tolerate more air when lying 
on its left side than in any other position 
Furthermore, if an animal showed evidence 
of marked right ventricular failure while ly- 
ing on its back and was then turned onto the 
left side, immediate recovery was common. 
Death was due to circulatory obstruction re- 


sulting from an air trap in the right ventricu- 


lar outflow tract, but when the body was 
turned to the left lateral position the air trap 
was displaced. 

In this connection, it is noted that Patient 
1 was placed on the right side after the onset 
Patient 2 
left side, but apparently the embolization had 


of symptoms. was placed on the 
proceeded too far to permit recovery, because 
gas was present in the coronary and cerebral 
vessels. Patient 4 recovered completely after 
she was placed on the left side. Musgrove 
and MacQuigg '* have also reported a case 
of gas embolism during pneumoperitoneum, 
with recovery when the patient was turned 
onto the left side 

Patient 1 moved forward during the course 
of the injection, and this movement probably 
caused the needle to enter a vessel, This case 
emphasizes the fact that if there is any ques 
tion of movement of the needle the injection 
should be stopped and aspiration attempted 
before continuing. Also, as suggested by 
McClellan, patients in the uncomfortable 
knee-chest position used in the first three 
cases are more inclined to move than when 
they are placed in the lateral or prone posi 
tions. In a previous report we recommended 
the injection of oxygen slowly under a con 
trolled pressure of 15 to 30 em. of water, 
which is just above the positive pressure of 
the tissue into which the gas is introduced 
If greater pressure is required, the position 
of the needle is not correct and should be 
adjusted. 

SUMMARY 

The injection of oxygen into the areolar 

tissues between the rectum and the sacrum 
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provides a method for the roentgen demon- 
stration of the retroperitoneal structures 
This technique has been particularly useful 
for the detection of diseases of the adrenal 
gland. 

The cross-sectional area of normal adrenal 
glands on anteroposterior films was measured 
with a compensating polarimeter, The aver 
age area was 4.2 sq. cm. on the right side 
and 4.3 sq. cm. on the left side. The range 
on the right side was from 2.0 sq. cm. to 
7.8 sq. cm. and on the left side from 2.0 sq 
cm. to 8.7 sq. cm 

Both adrenal glands were enlarged in pa 
tients with adrenal cortex hyperplasia. The 
the right 
and of the left 
The size ranged from 


average cross-sectional area of 
adrenals was 12.0 sq. em 
adrenals 12.3 sq. em 
11.0 sq. em. to 14.1 sq. em. on the right side 
and &.5 sq. cm. to 16.0 sq. em. on the left 
side 

cortical 


with the 


contralateral adrenal was small on the roent 


In patients adenomas, 
genograms 

Pheochromocytomas may arise within the 
adrenal or in the extra-adrenal paraganglionic 
tissue. The intra-adrenal neoplasms cannot 
be differentiated from cortical adenomas by 
roentgen means 

fumors of the kidneys and other retro 


The 


tance of Gerota’s fascia in identifying masses 


peritoneal organs are discussed impor 
in the adrenal and renal areas is emphasized 
\ survey is presented of 1,995 cases in 
which this procedure has been used without 
serious reactions, Case histories of two pa 
tients who died and two patients who had 
severe reactions following the introduction of 
a gas into the extraperitoneal tissues are dis 
cussed 
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ABDOMINAL AORTOGRAPHY 
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aortography is a roentgen 
method for the use in differential diag- 
and extrarenal 
It is helpful for the 


roentgen differentiation between benign and 


nosis between intrarenal 


retroperitoneal masses. 


malignant tumors of the kidney. 

This method was first described by dos 
It did not 
receive wide acceptance until a publication 
by Farinas of Cuba in 1941.* Nelson,’ of 


Santos,’ of Portugal, in 1925. 


Seattle, reported the first cases of translum 
bar aortography done in this country in 1942. 
In 1948 Melick and Vitt* reviewed 3000 
cases of aortography collected from the lit- 
erature. In a recent paper, Smith, Evans, 
Klsey, and Felson, of Cincinnati,’ reported 
a total of 800 cases of translumbar aortog- 
raphy done at their institution without a 
fatality. They also include a complete bibli- 
ography on this subject. 

The purpose of the present paper is to 
review the value of abdominal aortography in 
the differential diagnosis of retroperitoneal 
masses and to point out the diagnostic cri- 
teria used in the roentgen visualization of 
these tumors. The following outline will be 
used for the purpose of discussion in this 
paper. 


Illustrations by the Department of Visual Edu- 


cation, University of Louisville. 

Aided in part by a grant from the Kentucky 
State Medical Research Commission. 

From the Department of Radiology (Drs. Berry 
and Pirkey) (Dr. 
Robbins) of the University of Louisville School of 
Medicine. 

Read in the 


and the Section on Urology 


Symposium on Retroperitoneal 
Tumors before the Joint Meeting of the Section on 
Radiology and the Section on Urology at the 103rd 
Annual Meeting of the American Medical Associa- 


tion, June 23, 1954. 


RETROPERITONEAL TUMORS 


I. Extrarenal Tumors 
A. Primary tumors 
(a) Embryologic remnants of the geni- 
tourimary tract 
(b) Neurogenic tumors 
(c) Adrenal tumors 
B. Metastatic tumors 
(a) Carcinoma 
(b) Sarcomas 


II. Renal Tumors 


(including lymphomas ) 
A. Benign cysts 
B. Malignant tumors 

(a) Carcinomas 


1. Epithelial 


pelvis 


tumors of the renal 


? 


2. Adenocarcinoma of the renal 


parenchyma (hypernephroma ) 
Sarcomas 
1. Embryonal (Wilms’s tumor) 


2. Others 


It is important for the surgeon to know 
(1) whether he is dealing with an extrarenal 
or an intrarenal mass and (2) whether it is 
a malignant or a benign tumor, Aortography 
is a nonhistological means of making this 
differentiation. The method described herein 
has been found to be relatively simple and 
to require no expensive new x-ray or other 
equipment, which makes its use in smaller 
departments quite feasible. 


TECH NIQUE 


The technique of aortography used here is similar 
to that described by Smith, Rush, and Evans.* The 
x-ray table 
( Pentothal ) 
intravenously. An 18-gauge, 6-in 


and 
sodium 


patient is placed prone on the 
anesthetized with thiopental 
(15 em.) needle 
with stylet is connected through plastic tubing to a 
10-ce. syringe, which is filled with contrast medium, 
(It is 
important that the syringe not be filled until the 


such as 70% sodium acetrizoate (Urokon) 
operator is ready to inject it.) The needle is intro- 
duced just below the 12th rib about 5 fingerbreadths 
to the left of the spinous processes and is passed in- 
wardly and medially until it meets the body of the 
12th thoracic vertebra. It is then walked anteriorly 
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Vig. 1 (Case 1).—Abdominal aortogram showing 


aortic aneurysm. 


along the vertebra until the aorta is reached and 
entered, The stylet is then removed from the needle ; 
the syringe and tubing are attached, and the opaque 
material is injected within a period of one and one- 
half to two seconds. As the last of it is injected, 
the first film is made. Rapid changing of the casette 
will give a second exposure to obtain a nephrogram. 


EXTRARENAL TUMORS 


I’xtrarenal tumors, as shown in the above 
outline, may be either primary or secondary. 
Some of them may not even be neoplastic 
but rather masses of vascular origin, such as 
an aneurysm of the aorta, Case 1 is an ex- 

Fig. 2 (Case 2) A, retrograde pyelogram 
demonstrating lateral displacement of lower pole of 
left kidney and upper one-third of left ureter by 
soit tissue mass; aortogram showing extensive 


vascularization of benign pheochromocytoma which 
produced the pyelographic findings in A. 


ample of the use of this method in the dem- 
onstration of an aneurysm of the abdominal 


aorta. 


Cast 1.—A 49-year-old man complained of pro- 
gressively increasing pain in the midabdomen for 
six weeks. A smooth mass in the umbilical region, 
beginning at the level of the third lumbar vertebra 
was shown by aortography to be a large abdominal 


aortic aneurysm (Fig. 1). 


I:xtrarenal neoplastic masses are well il- 
lustrated by Case 2. 


Case 2.—A 40-year-old woman with hypertension 
of two years’ duration was admitted because of 


Fig. 3 (Case 3).—Attempted aortogram showing 
opaque material injected into metastatic hepatoma 
which had obstructed the inferior vena cava and 
the aorta. Note the venous channels filled with 
opaque medium 
intermittent generalized headache. -xamination re 
vealed a palpable left abdominal mass, and retro- 
grade pyelography (Fig. 24) revealed lateral dis 
placement of the lower pole of the left kidney and 
the proximal third of the left ureter by an ill-defined 
soft tissue mass with calcific mottling. Abdominal 
(Fig. 2B) 
mass which was subsequently proved to be a benign 


aortography revealed a very vascular 


pheochromocytoma lying just medial to the left 
kidney 
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CASE. \ 54-year-old man with cirrhosis of the 
liver and persistent dependent edema despite treat 


ment. Opaque material was injected into the right 


femoral vein, and complete obstruction of the in 


ferior vena cava at the level of the Ilth thoract 


vertebra wa uggested. Attempted aortography re 


sulted in direct injection ot the opaque medium into 


a large tumor mass intimately connected 


aorta and inferior vena cava (Fig. 3). Autopsy 


revealed this to be a hepatoma extending into these 


large vessels 


Case 3 demonstrates what can happen dur 


ing attempted abdominal aortography for 


lig. 5a (Case 5) 
lett kidney 
tion of the 


Retrograde pyelogram of the 
showing marked distortion and elonga 
inferior calyx 

Fig. 55 (Case 5) 


showing some 
deviation of the 


vessels in the lower pole of the 
left kidney with no characteristic 
would be expected with a primary 
the kidney pelvis 


Aortogram 


appearance as 
carcimoma ot 


Fig. 4 (Case 4) 1, retrograde pyelogram showing 
deformity of the middle and inferior calyees of the 
right kidney; #, aortogram showing displaced vessels 
in the lower pole of the right kidney surrounding a 
cyst 


retroperitoneal masses In this case the 


needle apparently was mserted directly into 


the tumor and demonstrated its venous con 


nection with the inferior vena cava 


The above three cases are thought to he 
representative of extrarenal retroperitoneal 
masses and to be illustrative of the value of 


the method in them 


x. 
— 


RENAL TUMORS 

The differential diagnosis between benign 
and malignant tumors of renal origin is very 
important to both the surgeon and the pa- 
tients. An example of a benign tumor mass 
of the kidney is given in Case 4, 

Case 4.—A 52-year-old white man with the chief 
complaint of gross hematuria of one weeks’ duration 
was found by retrograde pyelography (Fig. 44) to 
have compression and displacement of the inferior 
and middle calyces and infundibulae by a mass in 
the lower portion of the right kidney. Abdominal 
aortography showed the tumor to be avascular with 
the adjacent vessels displaced, consistent with a 
cyst (Fig. 4B). This was subsequently confirmed 
by right nephrectomy. 


Papillary carcinoma of the kidney and 
pelvis gives no characteristic roentgen ap- 
pearance other than the evidence of a renal 
The 


vessels are displaced by the mass essentially 


mass without increased vascularity. 


the same as the calyceal displacement that 
is present, Definite “laking” or pooling of 
the opaque material in the region of the 
tumor is not seen. Case 5 is an illustration 
of this phenomena. 


Cast 5.—A 65-year-old man with hematuria, 
weakness, and weight loss showed on retrograde 
pyelography (lig. 54) an enlargement of the left 
renal shadow, with distortion and compression of 
calyces and a coarsely irregular filling defect of the 
left kidney pelvis. Abdominal aortography showed 
a large avascular lesion of the left kidney with no 
“laking” or pooling of the opaque material (Fig. 
5B). This was found at surgery to be a primary 


carcinoma of the kidney pelvis. 


Renal-cell carcinoma of the kidney cus- 
tomarily gives a typical roentgen appearance 
during aortography. Case 6 isan example of 
the typical appearance of such a tumor. Note 
’ of the 
opaque material and the irregularly dilated 
sinusoids of this very vascular tumor. 


the extensive pooling and “laking’ 


Case 6,—-A 73-year-old white woman with a five- 
day history of frequency, dysuria, and gross hem- 
aturia. A palpable mass in the right flank was noted 
and attempted retrograde pyelography showed no 
filling of the right kidney structures. Aortography 
revealed areas of pooling and “laking” in the lower 
portion of the right kidney (Fig. 6). Subsequent 
histologic study of the biopsy specimen showed a 
typical renal-cell carcinoma of the right kidney. 
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From the preceding case, it is apparent 
that abdominal aortography is of considerable 
value in the differential diagnosis between 
extrarenal and intrarenal tumors. It is fre- 
quently of value in determining whether 
these masses are benign or malignant neo- 
plasms. Aortography, of course, as will be 
pointed out by others, can be combined with 
other diagnostic procedures, such as pyelog- 
raphy or retroperitoneal air injections, and 
considerable additional information can be 
obtained. 


Fig. 6 (Case 6).—Aortogram of right kidney 
showing typical “pooling and laking” of the opaque 
medium in a renal cell carcinoma, 


In patients in whom the typical pooling or 


“laking” of the blood is seen, one can be 
reasonably sure of the histologic diagnosis 
of renal cell carcinoma without any additional 
findings. However, it should be pointed out 
that aortography is only one tool in our diag- 
nostic arsenal directed against retroperitoneal 
masses. No one specific method will give 
the answer in every case, but we should be 
familiar with them all. Cooperation of the 
urologist and the radiologist will continue 
the development of the teamwork so essential 
in the early accurate diagnosis of these puz- 
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zling cases. It is only as we improve our 
ability to reach a more definitive and earlier 
diagnosis that we may hope to increase the 
survival rate in these patients. 


SUM MARY 

A review of abdominal aortography in 
the differential diagnosis of retroperitoneal 
masses has been given. 

The method is of considerable value in the 
differential diagnosis between extrarenal and 
renal tumors, 

It aids in the differentiation between be- 
nign and malignant renal tumors. 

Aortography may be combined with other 
urological procedures to further differentiate 
masses in selected cases, 

Several of the cases shown have been previously 
reported by Dr. David Shapiro (Radiology 60:1-17 
[Jan.] 1953), and are used with permission. The 
aortogram in Case 2 is from the Oak Ridge Hospi- 
Herbert D 


tal and was loaned by Dr Kerman, 


formerly radiologist there. The aortogram in Case 
3 was kindly loaned for the purpose of this study 
by Dr. 


Radiology, University of Cincinnati 


Benjamin Felson of the Department of 
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ROENTGEN EXAMINATION IN 
OF CHILDREN 


HAROLD FULTON, M.D. 
and 
WILLIAM A. EVANS Jr, M.D., Detroit 


PROBLEM of the roentgen diag 


nosis of retroperitoneal tumors in infants 


and children is simplified by the fact that 
these tumors are almost exclusively one of 
three types: (1) renal embryoma (Wilms 


tumor), (2) neuroblastoma, and (3) un 
attached embryoma (teratoma), Other retro 
peritoneal tumors, such as rhabdomyosar 
coma and lymphoma, occur in children rarely, 
but the numerous other tumor types com- 
monly encountered in adults are virtually 
unknown in these young patients, Thus when 
an infant or child with evidence of abdominal 
mass is presented for roentgenologic study, 
the various diagnostic procedures should be 
carried out with the purpose of demonstrat- 
ing the features of one of these three retro 
peritoneal tumors. 


rYPES 

The nature of these tumors can be briefly 
summarized, 
This 


is the usual renal tumor of early life. It com 


Renal Embryoma (Wilms Tumor) 


prises 20% of neoplasms in children, Al- 
though first described by Gairdner in 1828, 
Wilms's classic description has linked his 
name to this tumor, It develops as a well 
encapsulated tumor in the renal parenchyma, 
usually at one renal pole, and attains a large 
size before its capsule ruptures and infiltra- 
tion of the perinephric structures occur 
Necrosis and hemorrhage within the tumor 

From the Department of Radiology, Childrens 
Hospital of Michigan 

Read in the 
Tumors before the Joint 


Symposium on Retroperitoneal 
Meeting of the Section 
on Radiology and the Section on Urology at the 
103rd Medical 
Association, June 23, 
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are common, Histologically, the renal em 
bryomas exhibit a variety of mesodermal cell 
structure and, depending upon the dominant 
cell type, may be designated sarcoma, adeno 
sarcoma, rhabdosarcoma, or adenomyosar 
coma. 
Neuroblastoma,-A\though Virchow first 
recognized the nature of this malignant tu 
mor, Wright (1910) first the 


neuroblastoma to describe it after noting the 


used term 
similarity of its tumor cells to those of the 
fetal adrenal medulla. Neuroblastomas occur 
anywhere in the sympathetic nervous system. 
About 60% arise in the abdomen from the 
adrenal medulla, celiac ganglion, thoraco 
lumbar sympathetic chain, organ of Zucker- 
kandl, or sacrococcygeal body. Most neuro- 
blastomas are rapidly growing, highly malig 
nant tumors, but Farber ' has found that they 
imay either undergo spontaneous hemorrhage 
and necrosis and disappear, or, by spontane 
ous maturation, become benign ganglioneuro 
mas. Neuroblastomas are initially encap 
sulated, but early in their development they 
tend to break out and extend along nerve 
roots or tissue planes to invade the surround 
ing organs. Metastasis occurs by lymphatic 
spread and by blood stream to the liver, 
bone marrow, skull, and meninges. In 60% 
of Wittenborg’s * 
present at the time of hospitalization 


series, metastases were 


Retroperitoneal Teratoma,—Retre yperito- 
neal teratomas are solid or cystic encap 
sulated growths arising high in the abdomen 
in the pancreatic or renal area or in the ret 
roperitoneal space on either side of the verte 
bral column, These teratomas, or embryomas, 


‘ 


have been called “unattached” in order to 
emphasize their independence from the ad 
renal or kidney, although they are thought 
the 


\lmost all are tri 


to be derived from remnants of pro- 
nephros or mesonephros, 
dermal in structure and most are benign. 
Only ORN 


of 44 cases had malignant components. Most 


of Arnheim's * collected series 
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of these tumors contain teeth or bone, a fea- 
ture of great importance from the roentgeno- 
logic standpoint. 

In order to determine whether there are 
characteristics which might aid in a specific 
roentgenologic diagnosis, the clinical records 
and roentgenograms of 74 cases of retroperi- 
toneal tumor encountered at the Childrens 
Hospital of Michigan in the period 1940 to 
1953 were analyzed. Only those cases were 
accepted in which operation or postmortem 
examination had provided pathologic proof 
of the nature of the tumor, and roentgeno 
logic studies consisting of at least plain film 
studies of the abdomen, urography (either 
excretory or retrograde ), and chest and long 
hone roentgenograms were required. Thus 
only 55 cases were found to be satisfactory 
for study. Two of these were cases of renal 
neurofibroma and lymphosarcoma arising in 
the urinary bladder area, respectively, and 
are not included in the analysis. 

The 53 cases analyzed include 25 renal 
embryomas, 23 neuroblastomas of abdominal 
origin, and 5 retroperitoneal teratomas. ‘The 
clinical and roentgenologic features of these 
Wilms tumors, neuroblastomas, and retro 
peritoneal teratomas have been carefully 
compared, 


Taste 1.—Age Distribution of Twenty-Five Cases 
of Wilms Tumor 
(ases, 

Age No 
Otolyr 3 
lto2yr.. 4 
2to38yr 4 
S8to4yr 9 
4 to yr. 2 
,toéyr 
6toT7yr 


Tasie 2.—Age Distribution of Twenty-Three Cases 
of Neuroblastoma 


Cases, 

Age No 
Otolyr 7 
lto2yr 6 
2toByr 2 
Sto4yr 3 
4tooyr.. 2 
Stoéyr 1 
7yr., llmo 1 
10 yr.,4mo 1 
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Taste 3.—Presenting Symptoms in Twenty-Five 


Cases of Wilms Tumor 


Symptom Patients 


Abdominal mass 16 
Abdominal pain 10 
Anorexia 6 
Fever... 
Hematuria 8 
Pallor 2 


Weight loss, constipation, ‘anemia 1 each 


Paste 4.—Presenting Symptoms in wenty-Three 


Cases of Neuroblastoma 


Symptom Patients 
Abdominal mass 4 
Abdominal pain 3 
Extremity pain 6 
Fever.... 4 
Anorexia... 
Weakness... 2 
Exophthalmos 
Weight loss, vomiting, constipation, 

diarrhea, pallor l each 


CLINICAI 


(Tables 1 \lthough the 
average age at admission in the two major 


FEATURES 
Age and 2) 
groups (Wilms tumor and neuroblastoma ) 
is practically the same, the age distribution 
chart shows the peak incidence for renal 
embryoma to be 3 years, while that of the 


and 2 


neuroblastomas is between | years 
Wilms tumors rarely occur after the age of 
© years, while neuroblastomas may be found 
throughout childhood and, with some fre 
quency, in adult life. The teratomas in this 
group were all found before the age of 1 year 

Sex.—Wilms 


males ; neuroblastomas : 


tumors: 13 males, 12 fe 
14 females, 9 males ; 
retroperitoneal teratomas: 2 females and 3 
mnales. According to most authorities, there 
is no sex predilection in the tumors of con 
genital type found in infants and children 
The results in this small series confirm this 
fact 
Race.—-Twenty white and 5 Negro chil 
dren were afflicted with renal embryoma ; 16 
white and 7 Negro children with neuroblas 
toma; all 5 white 


teratomas occurred in 


children. No racial factor in these tumors 


The 
number of Negro children in this present 


has been reported in the literature 


series is high in comparison with other pub 
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lished reports, but the type of hospital popu- 
lation explains this apparent discrepancy. 


Symptoms.—The various symptoms noted 
on admission in the Wilms tumor and neuro- 
blastoma cases are listed in Tables 3 and 4. 

An abdominal mass is a prominent sign 
in all three of the tumors under discussion. 
Most often the mass is fairly large and easily 
palpable when the patient is first examined, 
Occasionally, however, the abdomen of an 
infant or child containing a large mass may 
have been examined by a competent physi- 
cian a month or a few weeks previously, 
when no abdominal detectable. 
This circumstance, mentioned also by other 


mass Was 


authors, occurs with sufficient frequency to 
emphasize the rapid proliferating nature of 
these tumors. 

Hematuria is an infrequent symptom of 
renal embryoma and, when it does occur, 
indicates that neoplastic invasion of the renal 
Hema- 
turia has not been encountered in any of 


pelvis has probably taken place.* 


these cases of neuroblastoma, even though 
direct invasion of the renal parenchyma is 
occasionally a part of the natural history of 
this tumor. 

Pain of the “rheumatic” type in the 
extremities is not an uncommon initial com- 
plaint in cases of neuroblastoma and indicates 
that bone metastasis has already occurred. 
Similarly, vomiting and headache suggest 
intracranial involvement, and exophthalmos 
or orbital ecchymosis signals invasion of the 
retrobulbar tissue by metastatic neuroblas- 
toma cells, 

In all of the cases of teratoma an abdominal 
mass was the striking symptom, and in two 
cases an abnormal abdominal contour had 
been observed from birth. In one case tarry 
stools of intermittent nature were reported, 
and subsequently ulceration of the stomach 
mucosa by a retrogastric teratoma was dis- 
closed at operation. 

Physical Signs. Elevation of the tempera- 
ture (100 F, or more) was recorded in 16 
of the Wilms tumor cases, probably indi- 
cating necrosis of portions of the rapidly 
expanding tumor. Fever is less common in 
180 
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neuroblastoma (9 of 23 cases) and retro- 


peritoneal teratoma (1 of 5 cases). 

The systemic blood pressure was recorded 
in only 7 of the 25 cases of Wilms tumor 
and was found to be elevated (systolic pres- 
sure above 120 mm, Hg) in 2. In six neuro- 
blastoma cases one showed an abnormally 
high systolic blood pressure. In none of the 
teratoma cases was the blood pressure re- 
corded. Obviously no conclusion can be 
drawn from these meager records, and the 
presence of hypertension in 75 to 90% of 
Wilms tumor cases, as is suggested by vari- 
ous reports,* cannot be confirmed or denied. 
The cause of the hypertension is not known, 
but it it thought to be due to impedance of 
renal arterial circulation by the Wilms tu- 
mor. Hughes and co-workers’ state that 
child with a 
kidney area mass points toward the prob- 
ability of Wilms tumor. 


clear-cut hypertension in a 


Roentgen Features.—The imperative na- 
ture of the diagnosis and treatment of these 
tumors should be strongly stated. All three 
tumors, particularly renal embryoma and 
neuroblastoma, can grow very rapidly, and 
once their presence is detected or suspected 
on palpation of the abdomen, roentgenograms 
of the abdomen should be immediately ob- 
tained. In almost all instances, the palpable 
tumor mass will be demonstrated roentgeno- 
graphically, and as soon as possible excretory 
urography should be performed to determine 
the relationship of the mass to the urinary 
tract. 
preference to 


E-xeretory urography is proposed (in 
cystoscopy and _ retrograde 
urography) because it can be accomplished 
as an emergency measure without necessity 
of special preparations for the patient or 
physician. In addition, the intravenous uro- 
gram demonstrates the functional status of 
the involved and uninvolved kidney. Roent- 
genographic study of the chest, long bones, 
and skull should be instituted in every case 
before definitive treatment is anticipated. 
Contrast studies of the upper intestinal tract 
and colon have been performed in some in- 


stances but have proved to be of little value 


* References 5 and 6. 
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WILMS’ 


25 CASES 


Fig. 1.—Distribution of 25 Wilms’s tumors as 
determined by operation or postmortem: 15 in the 
right kidney, 10 in the left. 


in diagnosis. Special studies such as peri 
renal air injection, retroperitoneal emphy 
sema, pneumoperitoneum, and aortography 
have not been employed in any of the 53 
cases. 

Seemingly the differential diagnosis be 
Wilms 
like 


neuroblastoma should be conclusively made 


tween an intrarenal mass, such as 


tumor, and an extrarenal neoplasm 


by urography. Such is not the case, and in 


fact many authors + 


claim that the separa- 
tion of the two by urographic means is not 
possible. Campbell { states that the distine- 
tion between Wilms tumor and neuroblas 
toma cannot always be made, particularly 
when the neuroblastoma by extrarenal pres 
sure causes compression and distortion of 
the pelvis and dislocation of the kidney. 
Gross * says that generally it is impossible 
by plain films or pyelograms to differentiate 
roentgenologically between neuroblastoma, 
embryoma of the kidney, and unattached 
retroperitoneal teratoma. In one series of 
cases,'* there was distortion of the intrarenal 
structures in 75% of cases of neuroblastoma 
and in only 71% of cases of Wilms tumor 

Mass: 
duce roentgenographic evidence of a soft 
In fact, 


\ll three types of tumor may pro- 


tissue mass on plain film studies. 
+ References & through 11 


t Campbell, M. F., in discussion of Wittenborg.? 
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all of the Wilms tumors and teratomas did 
so, and only one of the neuroblastomas failed 
to visualize. In this case no mass could be 
palpated by clinical examination of the ab 
domen. In two of the neuroblastoma cases 
in which no mass in the abdomen could be 
detected clinically, roentgenograms of the 
abdomen demonstrated the mass 

The gas-filled bowel may be displaced by 
the retroperitoneal mass, and im several of 
the large Wilms tumors the diaphragm on 
the affected side was elevated 
and 


the neuroblastomas 


indefinitiveness of their borders, recognized 


Nodularity of 


by some authors by clinical examination, 
cannot be demonstrated by roentgenograms, 
or is the smooth or lobulated distinet outline 


of the Wilms tumor shown. 
Location of the tumor within the abdomen 


can be determined with some degree of 


accuracy by roentgenographic study, except 


when huge tumor masses exist. The actual 


NEUROBLASTOMA 


- 
) 
18 CASES 
Fig. 2.—Distribution of 18 abdominal neuro 
blastomas as determined by operation or postmor 


tem: 5 of adrenal origin, 9 from the lumbar sympa 


thetic chain, and 4 large tumors filling abdominal 
cavity and extending to the liver 
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site of origin of the tumor was determined 
in all 25 cases of Wilms tumor either at 
operation or at postmortem study. The dis- 
tribution of these tumors within the kidney 
is shown in Figure 1. In four tumors of the 
right kidney and two of the left kidney the 
entire renal substance was involved, and the 
original site of the tumor could therefore 
In only 18 of the 23 
neuroblastomas was the site or origin of the 
tumor found (lig. 2). 
tomas large tumor masses filling the entire 


not be determined. 
In four neuroblas 


abdominal cavity were encountered, and in 
all four extension or metastasis to the liver 


Fig, 3.—Plaque-like calcification at periphery of 
Wilms tumor. 
had occurred. [-xtension of the tumor mass 
across the abdominal midline was recorded 
in 10 of the Wilms tumors and in 7 of the 
neuroblastomas. Only one of the five tera- 


tomas was confined to one side of the 


abdomen, 
Calcification: Two of the Wilms tumors 
showed linear plaque-like calcification at 
their peripheries (Fig. 3). This incidence 
of calcification (8%) and the character of 


the calcific deposit in both cases correspond 
to the experience of Steinbach and Brown,"* 
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Fig. 4.—Flocculent calcification in central portion 
of large neuroblastoma arising from right adrenal. 


Decrease in size of mass after radiation 
Type and density of calcification un- 


Fig. 5. 
therapy. 
changed. 
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Fig. 6. 
circumference of neuroblastoma. In central portion 
is flocculent calcific deposition. 


Ring-like linear calcification outlining 


who found a 12% incidence of dense, homo 
geneous, concentric rings of calcification in 
the peripheries of the Wilms tumors, Eleven 
(47%) of the 23 neuroblastomas exhibited 
calcification of one of two types—either floc- 
culent punctate areas scattered throughout 
the mass, particularly in its central portion 
(Figs. 4 and 5), or linear deposition at the 
circumference of the tumor (Fig. 6). The 
linear variety was seen in only two cases 
and then in association with central floccu- 
lent deposits. This neuroblastoma calcifica 
tion agrees in incidence and type with those 
previously reported.§ Caleified cartilage and 
bone were unquestionably demonstrated in 
three of the retroperitoneal teratomas (Fig. 


7). 


genographically is the significant diagnostic 


Zone or tooth inclusion shown roent- 


feature of the retroperitoneal teratoma, with 
out which definitive diagnosis cannot be 
made. The bony component of the teratoma 
may be so well developed that a digit or 
“limb” may actually be demonstrated.’* 
Change in Renal Contour: As the Wilms 
tumor arises from the renal parenchyma and 
considerable 


remains encapsulated for a 


§ References 13 and 14. 
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period before the renal capsule is broken, it 
may either produce a localized deformity of 
renal outline at either pole or, as in most 
cases, completely erase any semblance of 
reniform contour. Many neuroblastomas 
arising either from the adrenal gland or ab- 
dominal sympathetic chain in close proximity 
to the kidneys obliterate the renal outline by 
completely or partially encircling the kidney 
while respecting its capsule or by actually 
invading the renal substance. In about one- 
half (10 of 23 cases) of the neuroblastomas 
in our series, however, the renal outline on 
the 
(Fig. 8). 
omas this was the case (Fig. 9) 


involved side was clearly maintained 
In all of the unattached embry- 
Thus it 
should be stressed that if in the presence of 
a retroperitoneal mass, demonstrable clini- 
cally or roentgenologically, the kidney out- 
line is maintained, the possibility of Wilms 
tumor is remote, and neuroblastoma or tera- 
toma should be therefore considered 

Renal Displacement: Displacement of the 
kidney or kidneys can occur in any of the 
three tumors under consideration. In three 


Fig. 7.—Irregular spicules of bone within retro- 
peritoneal teratoma 
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Fig, &—Retrograde ureteropyelogram shows lat 
eral displacement of kidney and ureter by para 
vertebral neuroblastoma. The renal outline has been 
maintained 


of the Wilms tumors there was no renal dis- 
placement ; the direction of displacement in 
Table 5. Five of the 
neuroblastoma cases showed no renal dis- 


20 others is listed in 


placement; the type of renal displacement 
noted in 13 other cases is shown in Table 6. 
In two of the Wilms tumors and in five of 
the neuroblastomas the mass was so huge 


that a displaced kidney could not be identified 


on roentgenograms, In retroperitoneal tera- 


toma lateral or downward renal displacement 
is the rule. 


Taste 5.—Renal Displacement in Twenty Cases of 
Wilms Tumor 


Displacement 
None 
Medial only 
Medial and eranial 
Medial and caudal 
Lateral only 
Lateral and cranial 
Lateral and caudal 
Cranial only 
Caudal only 
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Taste 6.—Renal Displacement in Eighteen Cases 
of Neuroblastoma 


Displacement 
Medial only 
Medial and eranial.. 
Medial and caudal. 
Lateral only.... 
Lateral and eranial 
Lateral and caudal 
Cranial only, 
Caudal only 


The degree of kidney displacement was 
not shown to vary with the type of retro- 
peritoneal tumor in this group, although it 
appears that Wilms tumors arising from the 
lower pole of the kidney are capable of gross 
cephalic and medial displacement of a degree 
not seen in any of the neuroblastoma cases 
or teratomas. Worth mentioning is the lack 
of medial and upward renal displacement in 
the neuroblastoma group, while these two 
directions of displacement as stated are fairly 
frequently displayed by renal neoplasms. 
Pronounced downward kidney displacement 
is suggestive of neuroblastoma; urographic 
evidence of downward compression of the 


Fig. 9.—The left kidney is enlarged and flattened 
by a large retroperitoneal teratoma, but the renal 
contour is clearly maintained. 
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renal pelvis as well points even more strongly on 


to that diagnosis. 

Steinbach and Brown,"* after studying a 
group of cases of Wilms tumor and neuro 
blastomas, concluded that the kidney is fre- 
quently displaced by both types of tumors ; 
however, (in their series) the neuroblas- 
tomas always displaced the kidney down 
ward, or downward and slightly outward. 
In most instances the Wilms tumors in their 
series also displaced the kidney downward 
and outward, but in some instances upward 
and medially. 

Renal Function: Seven of the 23 cases of 
Wilms tumor submitted to excretory urog- 


> 


Fig. 11.—Calyceal compression and distortion 
from large embryoma of upper renal pole 


none could tumor tissues or blood clot’ be 
demonstrated in the renal pelvis. 

In two of the neuroblastoma cases there 
was nonfunction of the ipsilateral kidney. In 


Fig. 12.—Calyceal elongation and compression due 
to embryoma of upper right renal pole. This type 
of calyceal deformity can also occur im solitary renal 
cyst 


Fig. 10.—Compression, elongation, and distortion 
of pelvis and calyces of right kidney by embryoma 
arising in lower pole 


raphy exhibited nonfunction of the involved 
kidney. Nonfunction of a kidney involved 
by neoplasm, according to Riches and col- 
leagues,'® may indicate that the renal vein is 
involved, that the greater part of the kidney 
is destroyed by tumor, or that the ureter is 
blocked by growth or blood clot. Retrograde 
urograms performed in four of these seven 
cases demonstrated the Wilms tumor, and in 
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both cases, it was later shown that the entire 
kidney, including the hilus, was surrounded 
by tumor tissue which apparently blocked 
the ureter or interfered with the renal blood 
supply. 

In the four cases of retroperitoneal tera- 
toma, in which intravenous urography was 
performed, the function of the kidneys and 
the pyelographic pattern were normal. 

Pyelocalyceal Pattern: In this series 88% 
of cases of Wilms tumors showed evidence 
of intrarenal mass, indicated by either (1) 
calyceal elongation, compression, or distor- 


Fig. 13.—-Elongation and distortion of superior 
calyx of left kidney. Neuroblastoma surrounding 
kidney disclosed at operation 


Fig. 14.—Caliectasis and pyelectasis of laterally 
displaced left kidney. Neuroblastoma arising from 
sympathetic chain in left paralumbar region. 


Fig. 15.—Normal pyelocalyceal pattern of right 
kidney which is displaced by calcified right adrenal 
neuroblastoma. 


tion, or (2) alteration of renal pelvic outline 
or capacity (Figs. 10, 11, and 12). The re- 
maining 12% of Wilms tumors exhibited 
hydronephrosis only, but the size of the 
renal mass in these three cases was dispro- 
portionate to that of the dilated renal pelvis 
and calices, thus eliminating the possibility 
of simple hydronephrosis. 

The types of pyelocalyceal deformity seen 
in these Wilms tumor cases correspond to 


those described so well by Campbell as 


“bizarre.” In none of our cases was the 
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Such 
instances have been reported, however. 


pelvocalyceal pattern entirely normal. 


Some of the neuroblastoma cases (33% ) 
exhibited changes in the urographic pattern 
indistinguishable from those of the Wilms 
tumor group (Fig. 13), while the other 67% 
showed simple hydronephrosis (three cases ) 
(Fig. 14) or a normal pyelocalyceal pattern 
(nine cases) (Fig. 15). In the 
cases with normal pattern, the kidney was 


many of 


displaced to a greater or less degree 
In none of the four retroperitoneal tera 
tomas in which pyelography was performed 


Fig. 16.-Nodular metastases in right lung paren 
chyma. Wilms tumor 


was there any deformity of the renal pelvis 
or calices. 

In all instances in the three types of tumors 
the ureters were displaced accordingly with 
their respective kidneys. In no case was a 
ureter displaced in the absence of renal dis 
placement, although lateral roentgenograms 
were not obtained in all cases. Ureteral dis 
placement was characteristic in no way of 
any of the tumor types. 

Metastasis: Wilms tumors metastasize at 
any time during their development, but me- 
tastasis is present in less than one-half of 


cases when first seen, according to Gross.* In 
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only 2 cases in this series of 25 were there 
roentgenologically demonstrable metastases, 
these being multiple blood-borne nodular 
lesions of varying size in the lung paren- 
chyma (Fig. 16). Such nodular lung metas- 
tases are characteristic of the Wilms tumor, 
The pulmonary lesions sometimes expand to 
involve the pleura. Metastasis to the pleura 


itself may also occur. In at least one-half 
of the 25 


extension of the tumor outside the bounds 


cases there was intra-abdominal 
of the kidney or metastatic spread to other 
intra-abdominal organs ; but, of course, these 
metastatic components could not be docu- 
mented roentgenologically, 

Skeletal metastasis occurs late in Wilms 
tumor. Campbell '' mentions the spine, skull, 
scapula, and ilium as sites of metastatic bone 
involvement in his experience. Most authors 
agree, however, that skeletal metastasis in 
Wilms tumor is rare indeed No case of 
osseous spread was present in our 25 cases. 
If bone metastasis is found on skeletal survey 
of a child with retroperitoneal tumor, the 
diagnosis of Wilms tumor should be seriously 
questioned, 

The neuroblastomas metastasize by way of 
the lymphatic channels and the blood stream, 
Within the abdomen the liver is the most 
frequent secondarily involved organ, and in 
seven cases in our series massive hepatic 
involvement was noted at operation or au- 
topsy. In only one of these cases could this 
hepatic involvement be confirmed by roent- 
genogram, in which diffuse flocculent calei 
fication could be seen outlining a grossly 
enlarged liver 

Direct invasion of the renal parenchyma 
by a neuroblastoma arising in an adrenal 
gland or sympathetic ganglion near a kidney 
is not uncommon, Some of the pyelographi 


signs of intrinsic renal mass may thus be 


explained, 


Extension of an abdominal neuroblastoma 


upward along the lymphatic channels or sym 
pathetic nerve chain into the mediastinum ts 
a natural route of growth. This occurred in 
two cases in this group and was clearly 
demonstrable on roentgenograms of the chest 
and abdomen. 
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Fig. 17.—-Generalized type of skeletal metastases 
of neuroblastoma involving pelvis (4) and ex- 
tremities (2) in the same patient. 


Statistically, the most frequent site of 
metastasis in neuroblastoma is the skeletal 
system. The long bones, especially the upper 
two-thirds of the arms and legs, the cal- 
varium, ribs, and pelvis are most frequently 
involved. In 19 cases in this series in which 
the skeleton was surveyed, bone metastases 
were found in 9—7 of a generalized nature 
and 2 focal in type. The generalized metas- 
tases correspond to those described by 
Wyatt and Farber '* as multiple small dis- 
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crete and confluent areas of destruction with 
a small amount of proliferation of the sur- 
rounding bone. Periosteal proliferation at 
the site of the cortical metastasis is common, 
the periosteal new bone being formed parallel 
to the long axis of the shaft (Fig. 17). 
These lesions are confined mainly to the sub- 
metaphyseal regions of the long bones and 
may closely simulate the infiltration of leu- 
kemia; the lack of involvement of the meta- 
carpal and metatarsal bones by the meta- 
static neuroblastoma, in contradistinction to 
the frequency of the latter finding in leu- 
kemia, is a differential point frequently 
mentioned, 


The skull lesions are usually punched-out 


rounded foci of bone destruction unaccom- 
panied by surrounding bone reaction. Often 
associated with calvarial lesions is spreading 


of the cranial sutures, indicating meningeal 
metastasis (Fig. 18), and destruction of the 
orbital walls by the neoplastic infiltration of 
the periorbital tissues. 

Localized bone lesions of neuroblastoma 
are of a different sort, being purely destruc- 
tive in type, and occurring in the distal di- 
aphysis or metaphyseal margin. Two of our 
cases exhibited such localized bone metas- 
tases—one in the left radius only (Fig. 19), 
the other showed focal lesions in the left 
tibia and left humerus only. Fractures 


Fig. 18.—Small “punched-out” neuroblastoma me- 
tastases to the tables of the skull. Diastasis of coro- 
nal suture indicates increased intracranial pressure 
secondary to intracranial metastasis of neuro- 
blastoma. 
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ROENTGEN EXAMINATION IN 
through this type of lesion are reportedly 
common. 

Chest roentgenograms were exposed in 11 
cases of neuroblastoma, and no lung or pleu 
ral 


metastases were disclosed. In 


one of 
these patients, autopsy at a somewhat later 
date revealed metastasis to the lung tissue. 
This is a rare finding in neuroblastoma, and 
most writers agree that pulmonary lesions in 
and will 
usually be associated with the more common 


this tumor occur as a terminal event 


abdominal or skeletal metastases. 


Fig. 19.—-Focal type metastasis of neuroblastoma 
Isolated, purely destructive lesion upper end left 
radius 


None of the five cases of retroperitoneal 
teratoma showed metastasis at operation or 
by roentgen studies of the chest and skeleton 
Metastasis in these tumors is apparently rare. 
Lymph node metastasis and subsequent intra 
abdominal one of 


recurrence occurred in 


Arnheim's cases. 

One group of cases not included in the 
analysis of the 23 examples of abdominal 
neuroblastoma should be mentioned, In these 
instances the patients were studied roent- 
genologically because of symptoms referable 
to the skeletal 


system. 


Widespread bone 


RETROPERITONEAI 


TUMORS 


lesions suggestive of metastatic lesions of 


neuroblastoma were found sone marrow 
aspiration at a site of involvement yielded in 
most instances sufficient material for hisio- 
logic diagnosis of neuroblastoma. In most 
of these cases, the primary site of the neuro 
blastoma was not sought by roentgen study 
or other diagnostic procedures, as it is well 
known that no patient with bone metastasis 


of neuroblastoma has recovered after therapy 


SUMMARY 
Retroperitoneal tumors in infants and 
children are usually one of three types: (1) 


Wilms tumor of the kidney, (2) neuroblas 
(3) 


roentgen features of each, which may aid in 


toma, and teratoma. The clinical and 
their recognition and differentiation are listed 
as follows: 

Wilms Tumor 


\ge about 3 years 
2. Abdominal mass present 

3. Hematuria may occur 

4, Fever is present in one-half of cases 
5. Hypertension in imany cases 


6. Mass visualized on plain abdominal roent- 
genogram 


Calcification within tumor mass infrequent ; 
when present it is of linear, peripheral type 
8. Normal renal contour never present 

9. Kidney displaced in any direction 


10. Nonfunction of involved kidney in one-third 


ol Cases 


11. Pelvis and calyces almost always distorted ; 


pattern is “bizarre” 


12. Metastasis to lungs and pleura; rarely to bone 


Neuroblastoma 
1. Age of patient usually between 1 and 2 years 
2. Abdominal mass present 

3. Hematuria absent 


4. Fever infrequent 


5. Hypertension unrelated 


6. Mass visualized on plain abdominal roent 
Kenogram 
7. One-half of tumors show calcification: flo« 


culent central deposits most common type 
Normal 


Cases 


renal contour present in one-half 


~ 


Kidney displaced in any direction, but medial 


and cranial displacement rare 


189 


: 


. Nonfunction of kidney on involved side rare 
. Pelvis and calyces may be distorted; configu- 
ration may be indistinguishable from that of 
renal tumor; in many cases no pyelocalyceal 
disturbance 
12. Metastasis to long bones, skull, pelvis, and 
meninges ; lung metastases are rare 


Retroperitoneal Teratoma 
1. Patients under 1 year of age 
2. Abdominal mass present—may be in midline 
of upper abdomen 
. Hematuria absent; bleeding from gastroin- 
testinal tract possible 
. Fever infrequent 
. Hypertension unrelated 
. Mass visible on plain abdominal roentgeno- 
gram 
7. Bone or tooth inclusion in mass characteristic 
Normal renal contour 
. Kidney displaced in any direction, but lateral 
displacement of both kidneys is common 
10. Nonfunetion of kidney is rare 
11. In most cases no pyelocalyceal distortion 


12. Metastasis is rare 


In way of differential diagnosis, entities 


such as hydronephrosis, solitary renal cyst, 


pancreatic cyst, and psoas abscess must be 
considered, If the various clinical and roent- 
genologic criteria for diagnosis of Wilms 
tumor, neuroblastoma, and retroperitoneal 
teratoma are adhered to, however, the sepa- 
ration of these nonneoplastic conditions from 
the tumors should be readily accomplished. 

If the various clinical and roentgenologic 
features of retroperitoneal tumors in infants 
and children are considered carefully, an 
accurate diagnosis can be made in a high per- 
centage of cases. Urographic study is partic- 
ularly important in this respect, as has been 
emphasized. 
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COMBINED USE OF CONTRAST MEDIA 


Critical Evaluation 


ARTHUR T. EVANS, M.D., Cincinnati 


Pye ICIATED with the constant prog- 
ress of medical therapy, there have 
developed newer, more accurate, and valu- 
able techniques for diagnosis. This develop 
ment is well exemplified in the field of retro- 
peritoneal tumors. Tumors of this region 
may consist of adrenal cortex, medullary 
substance, or embryonal rests of adrenal tis 
sue, The renal parenchyma and pelvis, as 
well as the ureter, produce the largest group 
of tumors in the retroperitoneal space. Neo- 
plasms originating otherwise than from the 
above organs, but in the locale under dis- 
cussion, may be any one of a great number 
of exotic tissue growths. These primary tu- 
mors ' may arise from vascular, neurological, 
lymphatic, or muscular cytoplasm, or even 
from remnants of the embryonic urogenital 
ridge.* In addition, extravisceral retroperi 
toneal tumors may be present which are not 
neoplastic but are benign lesions, such as an 
aortic aneurysm or a cyst; extrarenal adrenal 
neoplasms may be metastatic in nature, but 
they may not be differentiated preoperatively 
from primary tumors of the retroperitoneal 
space by any of our diagnostic tools, 

Several of the more precise tests listed in 
the Table, such as the arteriogram, the pneu 
mogram, and the nephrogram, have been 
utilized by a limited number of clinicians for 
some time. With the present increased use 
of these tests, a number of means of effect 
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IN RETROPERITONEAL TUMORS 


ing these procedures have been brought 


forth 
tude of techniques for production of these 


I do not intend to discuss the multi- 


diagnostic studies, or their characteristics, 
because these matters are beyond the scope 
of this paper 

Because of our desire to extend to the 
limit the various roentgenographic studies of 
value in diagnosing retroperitoneal tumors, 
the staff of our clinic has attempted to utilize 
most of these procedures. We have used 
them singly and in combinations of two or 
more in an attempt to determine their ad- 
vantages and disadvantages in establishing 
more accurate diagnoses in retroperitoneal 
lesions, whether or not they are tumors. Gen- 
erally speaking, we have discontinued these 
combined contrast media studies because 
they are valueless, confusing, and technically 
there ts 


more difficult to produce, greater 


risk to the patient, and thus they frequently 


cause loss of time, material, and money, 
This paper was requested for this sym 
posium on retroperitoneal tumors not so 
much for its value in only retroperitoneal 
tumors, but because it was felt by the officers 
of the radiology and urology sections that 
some limitations to the procedures presented 
this 
This paper, filled mainly with nega- 
diffieult to 


by other members of symposium be 
given 
tive results, has been prepare 
without being unfair to all the procedures 
discussed. It is hoped that the repetitions 
presented will be understood, The various 
diagnostic procedures utilized by the clini- 
they combined with other 


clan, if can be 


procedures, will he discussed one at a time 


PYELOGRAPHY 
Most of the procedures listed in the Table 
are commonly employed, and a discussion 
of their uses in various combinations would 


be foolish, as, for example, the combining of 
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intravenous pyelography with retrograde 
pyelography. The value of pyelograms, in- 
travenous or retrograde, in the study of 
retroperitoneal tumors, has been demon- 
strated by Greene.’ The necessity for deter- 
mination of anteroposterior diameters in the 
filming of pyelograms is an accepted and 
required procedure for accurate diagnosis of 
retroperitoneal tumors. Therefore, further 
discussion of these factors would be super- 


fluous. 


Procedures of Value for Roentgenographic Diag 
nosis of Retroperitoneal Tumors 


Plain anteroposterior x-ray of the abdomen 
Plain lateral x-ray of the abdomen 

Plain oblique x-ray of the abdomen 
Laminography 

Intravenous pyelography 

Retrograde pyelography 

Retroperitoneal poeumography 
Arteriography 

Nephrogram 

Barium enema 

Choleeystogram 

Upper gastrointestinal x-rays 

Fluoroseople visualization of the diaphragm 


PNEUMOGRAPHY 


Gas may be introduced into the retroperi 
toneal space by the lumbar route described 
hy Carelli * or by the presacral route as de- 
scribed by Rivas.® This procedure permits 
gas infiltration around any structure or mass 
present in the retroperitoneal space, It has 
been found to be beneficial in outlining the 
kidney and the adrenal and _ pathological 
masses in the retroperitoneal fat. In our 
hands, retroperitoneal pneumography pos- 
sesses its greatest diagnostic value in out- 
lining the abnormally enlarged adrenal gland 
or pathological extravisceral retroperitoneal 
MASSES, 

The two techniques for production of this 
diagnostic measure differ in that by the 
Carelli method only 200 to 300 ce. of air is 
introduced into the retroperitoneal space. 
The procedure of Rivas utilizes the presacral 
injection of from 600 to 1,200 ce. of air. 
Deaths have been reported from both tech- 
niques. The advocates of the presacral route 
of air injection claim greater safety by this 
method of gas insufflation. | have not been 


192 


A. M. A. ARCHIVES OF SURGERY 
able to appreciate a greater safety factor, as 
claimed by its proponents. | find that the 
Rivas method requires from three to six 
times as much gaseous material as does the 
technique of Carelli. In our series of only 
slightly more than 100 cases studied by retro- 
peritoneal pneumography, we have had | 
death. This was due to an air embolus in a 
case in which the Carelli method was used. 
In addition, bilateral ureteral obstruction re- 
sulting in anuria from the procedure by the 
technique of Rivas has been encountered, In 
my series I have found that this diagnostic 
aid has not been as safe as arteriography. 
Smith and co-workers ° report over 100 cases 
in which they employed presacral pneumog- 
raphy without ill effects. 

Retroperitoneal gas has not been demon- 
strated by us to be of specific diagnostic 
value in any particular renal lesion. Because 
fatalities have been reported from its use, 
it should be utilized only in delineating en- 
largement of extravisceral retroperitoneal 
masses. It is my feeling that introduction of 
gas into the retroperitoneal space should be 
employed only when by its use a procedure 
with greater mortality can be avoided; 
surgical exploration generally is not in the 
latter category. 

The normal kidney or a renal organ with 
an associated mass, be it tumor or cyst, can 
be strikingly outlined by the introduction of 
gas around it. Differentiation of these masses 
into parenchymal neoplasms or cysts is not 
possible by the procedure, The combination 
of pyelography and perirenal gas may pre- 
sent an appealing contrast of the kidney on 
the x-ray (Figs. 1 and 2), but if not diag- 
nostic the combination must be considered 
useless. 

Gaseous outlining of the adrenal is of para- 
mount importance in the roentgenographic 
diagnosis of adrenal masses. The increased 
size of the adrenal shadow revealed on the 
roentgenogram by the gas is beneficial in 
establishing the diagnosis. A pyelogram may 
reflect adrenal enlargement by displacement 
of the kidney. Schulte and Emmett’ state 
that 72.5% of patients with extrarenal retro- 


peritoneal tumors have displaced kidneys on 
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Fig. 1.—Combined perirenal air insufflation and 
retrograde pyelogram in suspected space-consuming 
lesion of the upper midportion of the kidney. The 
x-ray is appealing to the eye but not diagnostic 


the side of the tumor. Cahill and Robinson * 
state that adrenals may be seen on an ordi 
nary film, or on an intravenous urogram, 
but that frequently the use of air insufflation 
best visualizes an adrenal tumor. 

From this evidence it seems likely that com 
bined pyelography and periadrenal gas may 
accurately demonstrate adrenal enlargement 
and renal displacement, if present. We have, 
the 
dures, because we have not found such com 


however, never combined two proce 
bination necessary. When adrenal enlarge- 
ment is suspected, pyelography is essential as 
an initial study of the patient. Repeating the 
pyelogram at the time of gas introduction 
around the adrenal has never seemed to be 
valuable enough to add the additional risk 
of pyelography to the procedure. Arteriog 
raphy, up to the present time, has not been 
shown to be of value in the diagnosis of 
adrenal tumors. Therefore, combining it 
with retroperitoneal gas for the study of 
adrenal masses is adding worthless complex- 
ity to an otherwise valuable, though risk- 
involved, procedure. 

The third application of pneumography is 
in diagnoses of extravisceral retroperitoneal 


tumors, be they primary, metastatic, or be- 
nign lesions such as aberrant tissue, cyst, 


big 2 A, proved renal-cell carcinoma of the 


upper pole of the right kidney. Retrograde pyelo- 
gram combined with presacral pneumogram. The 
perirenal gas reveals no masses. The pyelogram 
illustrates an upper pole space-consuming lesion. B, 
presacral pneumography and associated arteriogram 
Note partial obliteration of the right renal artery 
Note bilateral spotty, toamy, frothy appearance 
around the kidney. The arterial puddling and pool 
ing of the upper pole of the right kidney have been 
obliterated, making interpretation of the film im 
possible 
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or aortic aneurysms. These lesions may be 
delineated by retroperitoneal pneumography. 

Such tumors are frequently attached to the 
kidney or displace it. However, pneumo- 
graphic study is useless in differentiating 
primary tumors of the kidney from extra- 
renal masses attached to its surface. Pyelog- 
raphy in case of these extravisceral tumors 
demonstrates renal displacement. Pyelog- 
raphy in combination with extraperitoneal 
gas may manifest (1) a retroperitoneal mass 
in juxtaposition to the kidney or annexed to 
it or (2) displacement of the kidney by a 
mass, However, the two procedures singly 
or together do not identify whether the mass 
is renal or extrarenal in origin if the mass 
is in association with the kidney, An arterio- 
gram and its associated nephrogram are the 
only measures advantageous to such differ- 
entiation, 


combined studies that cannot be appreciated 


Little is to be realized from the 


from pyelography and pneumography sepa- 
rately, The two procedures performed sepa- 
rately are easier for the patient and often 
prevent misinterpretation. The simpler the 
procedure, the less likely there is to be con- 
fusion, and, with this, is the decreased like- 
lihood of necessity for repeating a diagnostic 
test, 

ARTERIOGRAPHY 
Arteriography originally 
Dos Santos * and first reported in this coun- 
try by Nelson 
lished as a safe procedure.’*? The technique 
as described by Evans '* and by Smith, Rush, 
and Evans'* has likewise been found safe. 
We have now performed over 1,500 trans- 


described — by 


and Doss,'! is now estab- 


lumbar aortic punctures for arteriograms 
with insignificant morbidity and without fa- 
tality. The procedure is of proved value in 
the diagnosis of renal parenchymal tumors 
or cysts (Smith, Evans, Elsey, and Fel- 
son '®), However, the arteriogram possesses 
no diagnostic arterial pattern in renal pelvic 
tumors unless they have extensively invaded 
the renal parenchyma. This diagnostic tool 
has, as stated, not been proved useful in the 
study of adrenal neoplasms. While we are 
lacking experience in its use in the study of 
extrarenal-adrenal tumors, it seems plausible 
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that these neoplasms, if vascular enough, 
could be delineated. 

Initially, then, combining with any other 
study an arteriogram and its associated neph- 
rogram would be of no value, and it would 
involve an added risk if arteriography alone 
does not possess diagnostic accuracy for the 
lesion in question. 

The retroperitoneal tumors in which the 
chances of diagnosis by roentgenologic means 
might be enhanced by the combination of 
arteriography with another procedure are 
the renal parenchymal tumors and retroperi- 
toneal, extravisceral The feasible 
combinations are arteriography and associ- 
ated nephrography with retroperitoneal gas 
or pyelography ; the latter might be produced 
by either the intravenous or the retrograde 
method. 


masses. 


Because of the lack of adequate experience 
in the diagnosis of extravisceral retroperito- 
neal primary or metastatic tumors by the use 
of arteriography, we must resort to theorizing. 


Vascular tumors and aortic aneurysms may 


be illustrated by the combination of arteri- 
ography and gas insufflation. Arteriography 
accurately demonstrates the extent of the cir- 
culation of a particular kidney and therefore 
the quantity of its mass. In addition, it may 
demonstrate the same features of a tumor 
which is separate from the kidney in the 
retroperitoneal space. The pneumogram will 
outline the mass as being separated or joined 
with the renal structure. Several contraindi- 
cations to combining the two procedures 
will be listed below. The nephrogram follow- 
ing the arteriogram definitely delineates the 
renal tubules from the extrarenal mass. We 
have studied one patient with a retroperito- 
neal mass attached to the kidney, a mass 
which was not of renal origin. In this case, 
by arteriograms, we were able to diagnose 
correctly a neoplasm of extrarenal origin 
attached to the kidney surface. The arterial 
pattern of this patient’s lymphoma was not 
visualized. The arteriogram was not com- 
bined with another study, 

Retroperitoneal air study does not differ- 
entiate renal cysts from tumors, and its use 
has therefore been replaced by arteriography 
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in our diagnostic armamentarium for renal 
tumors, Originally, in our examination of 


renal tumors, we combined pneumography 


and arteriography examinations in hopes of 
increasing the contrastivity of the arterio- 


gram by perirenal air, This led to uninter 
pretable x-rays or inaccuracies because of 
the 
foamy, frothy, spotty appearance in many 


two factors. One was presence of a 


instances (Fig. 2) of the gas around the 


kidney. This, in turn, resulted in obliteration 
of the puddling and pooling as well as the 
irregular vascular pattern of a renal tumor 
and necessitated a repeat arteriogram. The 
other was the partial or complete obliteration 
of one renal artery (Fig. 3) and its accom- 
panying intrarenal arborization observed in 
several cases. Before arteriography, we fre 
quently performed simultaneous bilateral 
perirenal air insufflation; however, after a 
perirenal air insufflation we observed one 
case of bilateral renal artery obliteration with 
eight hours of anuria, There was no apparent 


reason other than bilateral renal artery com- 


Fig. 3.—A, retrograde pyelogram of crossed, un 
fused right renal ectopia. B, perirenal air surround 
ing upper kidney obscures most of renal artery and 
obliterates much of the arterial pattern of the renal 
parenchyma. Normal-appearing renal artery and 
renal arterial arborization to the ectopic kidney, 
which has no surrounding gas. C, perirenal gas 
obstructs normal visualization of the nephrogram of 
upper kidney but not the ectopic kidney 


We have there- 
the bilateral Carelli 


pression by perirenal gas. 


fore discontinued pro- 
cedure, Rothfield, Hamm, and Harlin '® state 
that by combining presacral gas insufflation 
with arteriography they found a valuable 
procedure. They fail to list the number of 
cases in which they utilized this combination ; 
they listed no specific lesions in which it was 
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valuable, and they did not discuss the num- 
ber of cases in which the combined pro- 
cedures were not satisfactory. 

either 
method of pyelography has been utilized by 


Arteriography combined with 


us approximately 90 times. We have discon- 
tinued the use of intravenous urography com- 
with arteriography, the 
greater the quantity of iodides given intra- 


bined because 


vascularly the greater the possibility of fatal- 
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ity resulting. Our technique of arteriography 
was designed to utilize a minimum quantity 
of iodides, Dotter and Jackson '’ report, in 
a review of deaths from contrast media in 
angiocardiography, that the fatalities were 
more frequent when relatively large doses 
or multiple injections of contrast media were 
employed. lodides are toxic. The smaller the 
quantity needed to obtain satisfactory diag- 
nosis, the less is the patient risk. If pyelo- 
grams are required in combination with the 
arteriogram, the retrograde method seems 
the more logical to use. 

By combining pyelography with arteriog- 


raphy, the most gratifying results are seen 


Fig. 4.—A, retrograde pyelogram combined with 
nephrogram demonstrates nicely the extent of the 
renal mass and the corresponding renal calyceal 
positions. B, normal, readily visible and interpret- 
able renal arteriogram. C, Retrograde pyelogram 
combined with an arteriogram demonstrates the 
obliteration of much of the renal arteriogram by 
the pyelogram. 


in the study of renal parenchymal tumors. 
These two studies combined, in such patho- 
logical changes, may produce a stimulating 
and exciting demonstration of a space-con- 
suming renal lesion filled with an irregular 
vascular pattern and puddling 


of intravascular iodides (Fig. 4). Too in- 


and pooling 


frequently, the pyelographic medium will 
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overlie part of the arterial pattern and cause 
obliteration of the arterial tree, producing 
an uninterpretable This is 
naturally a waste of time, money, and mate- 
rial and an added risk to the patient because 


arteriogram. 


it necessitates another anesthetic, another 
aortic puncture, and additional intravascular 
injection of the toxic iodides. If retrograde 
pyelograms are to be combined with an arte- 
riogram in the study of renal parenchymal 
tumors, or any other renal lesion such as 
aberrant artery, the use of dilute pyelo- 
graphic media is imperative. We use a 4 to 
5% methiodal (Skiodan) 


solution 
for these studies (Fig. 5). 


sodium 


Fig. 5.—A, bilateral retrograde pyeloureterogram. 
B, combined arteriogram and retrograde pyelogram 
Three per cent contrast medium used for the right 
pyelogram, which does not cause arterial oblitera- 
tion. Twelve per cent contrast medium utilized on 
the left. C, nephrogram and pyelogram combined 


The study of adrenal tumors by combined 
arteriography and pyelography is valueless, 
since neither procedure produces evidence 
of changes characteristic of an adrenal tumor. 
Pyelography, as stated previously, may dem- 
onstrate changed ureteral or renal position 
in extravisceral retroperitoneal tumors. An 
arteriogram may, on occasion, demonstrate 
the characteristic bizarre pattern of this type 
of neoplasm. However, little is offered by the 


combination of the two studies which cannot 
be realized by the procedures when done sep- 
arately. 

If, as previously stated, intravenous urog- 


raphy and arteriography are contraindi- 


cated, the diagnostician, in order to obtain 


combined arteriograms and  pyelograms, 


must subject the patient to cystoscopy and 


retrograde ureteral catheterization. Both 


arteriography and retrograde pyelography 


197 


— 
| 


are formidable procedures for any patient to 
undergo on separate days, not to mention 
their combination on the same day. Because 
it has been previously shown that the combi- 
nation of these studies has no demonstrable 
added value in the diagnosis of retroperito- 
neal tumors, why, then, should the patient be 
subjected to such procedures in order to 
obtain only an occasional “pleasing to the 
eye” x-ray? 
SUMMARY AND CONCLUSIONS 

complete list of roentgenographic 
methods for diagnosis of retroperitoneal tu- 
mors has been presented. Some of the pro- 
cedures listed indirect evidence, 
others present pathognomonic x-ray changes 


present 


of. a particular retroperitoneal tumor, and 
in some lesions of this area an otherwise 
valuable roentgenological method is useless. 
Several of the procedures enumerated are 
not without risk to the patient and in cer- 
tain cases might be of more risk to the pa- 
tient’s life than surgical exploration, It has 


heen our experience that because of being 


desirous to obtain more accurate diagnosis, 
singly valuable procedures were combined. 
However, infrequently combinations of pro- 
cedures can be called worthy of utilization 
in retroperitoneal tumors, and in fact, any 
retroperitoneal lesion, As a result of more 
thorough knowledge of the lesions in which 
each procedure is of value and can be used 
practically, | now employ the listed diag- 
nostic measures in combinations very infre- 
quently, 
1908 Union Central Building. 
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RADIATION THERAPY IN RETROPERITONEAL TUMORS 


WILLIAM E. COSTOLOW, M.D. 
and 
WILLIAM R. WISDOM, M.D., Los Angeles 


HE MATERIAL for this article was 
collected over the years 1930 through 
1953 at the Los Angeles Tumor Institute 
Meland, Johnson, Nolan, 


and Hare), and patients were referred by 


(Drs. ( ‘ostolow, 


urologists and surgeons for postoperative ra- 
diation therapy. Seventy-three patients with 
retroperitoneal tumors were accepted for 
treatment. In some instances, the postopera- 
tive treatment was given immediately after 
surgery, and in others it was commenced only 
after recurrences or metastases had occurred. 
This caused a wide variation in the stage of 
disease, the tumor dosage, and the survival 
rate. With such diversity of cases, it is im- 
possible to obtain survival percentages of 
statistical significance. It is our belief, how- 
ever, that demonstrable regression of tumor 
and increased survival time after postopera- 
tive irradiation, or irradiation alone in the 
case of inoperable tumors, do demonstrate the 
value of these modalities. The widely varied 
origin and histology of these tumors make 
prognosis difficult. In many instances, re- 
sponse to irradiation cannot be determined 
until after adequate treatment has been given. 

Fifty-two patients with renal tumors were 
treated with radiation therapy postoperatively. 

Fellow in Radiation Therapy, Albert Soiland 
(Dr. Wisdom) 


Symposium on 


Cancer Foundation 
Read in the 
Tumors before the Joint Meeting of the Section on 


Retroperitoneal 


Radiology and the Section on Urology at the 103rd 
Annual Meeting of the American Medical Associa- 
tion. 


These tumors were classified as follows: ad- 
enocarcinoma 36, Wilms’ tumor 10, sarcoma 
1, and pelvic and ureteral carcinoma 5, In 
comparison with the studies done by Riches, 
Griffiths, and Thackray ' on a total of 2,314 
cases in the British Isles from January, 1935, 
to December, 1950, 75% were adenocarci- 
noma, 13.4% tumors of the pelvis and ureter, 


8% Wilms’ tumor, and 1.9% others 
Los Ingeles 


British Tumor Inst. 


Adenocarcinoma 75% 70% 
Pelvis, 13.4 10 
Wilms’ tumor 8 18 


Others 19 ? 


ureter 


RENAL AND URINARY TRACT TUMORS 


In our series, of the 36 patients with ad- 
enocarcinomas, Only | had preoperative ir- 
radiation, Sixteen patients were given routine 
postoperative irradiation to the tumor bed as 
soon as their condition would permit. The 
tumor dose averaged 2,200 r delivered in 32 
days. For these 16 patients, the following 
survival times were obtained: 3 one year; 
+ three years; 2 five years (1 of whom sur- 
vived seven years) 

ight patients were referred for treatment 
six months or more postoperatively, who had 
had no immediate postoperative irradiation 
Four had recurrences in the tumor bed or op 
erative scar, and four had pulmonary metas- 
tasis. Those with local bed and sear recur 
rences received 2,400 r tumor dose in 26 days 
as an average. Three survived less than six 
months after completion of therapy, and one 
survived three years, having received two ad 
ditional courses of 1,800 r tumor dose with 
Co” teletherapy in 28 days. Four patients in 


this group received irradiation to the pul- 
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monary metastasis, an average of 2,400 r 
(midlung tumor dose) with 250 kvp, 1.6 mm. 
Cu HVL, delivered in 26 days. There is no 
evidence that this prolongs survival time, one 
patient living less than 6 months, two over 
6 months, and one surviving 18 months after 
completion of therapy. Seven patients were 
treated with radiation alone for inoperable 
adenocarcinomas ; only one of them survived 
two years, 

The foregoing supports the findings of 
Riches, Griffiths, and Thackray' in that a 
better survival is obtained with routine post- 
operative irradiation of the tumor bed in pa- 
tients with adenocarcinoma of the kidney than 
in those patients who have had nephrectomy 
without subsequent irradiation. 


Renal Adenocarcinomata 
Years survived 
Percentage treated with 
nephrectomy only 
Percentage treated with 
nephrectomy and x-ray 86 53 49 27 
Riches and his associates point out that size 
of the renal tumor at the time of operation 
has little bearing on survival, prognosis de 
pending foremost upon the presence or ab- 
sence of renal vein involvement, and, second- 
ly, upon the histologic grading of malignancy. 
Five of our patients were referred for post- 
operative irradiation after removal of a kid- 
ney and ureter for papillary carcinoma of the 
pelvis and ureter. One patient was alive with 
disease six months after completion of therapy. 
None survived a year after treatment. 


WILMS’ TUMOR, OR ADENOMYOSARCOMA 
OF KIDNEY 


Preoperative irradiation for reduction in 
size of the large mass is of very doubtful value 
in Wilms’ tumors. The large tumors have 
usually disseminated widely whether clini- 
cally obvious or not, and exploratory opera- 
tion followed by irradiation alone will prob- 


ably give just as good palliation and survival 
time as irradiation followed by surgery. 
200 


A. M. A. ARCHIVES OF SURGERY 
Brown * and MacWhirter report 13 cases 
from the Royal Hospital for Sick Children 
prior to 1951, all operable patients with no 
metastases and all treated with surgery and 
postoperative irradiation. Of these, three sur- 
vived—one four years and three months ; one 
two years and five months, and one one year 
and one month. These patients were treated 
with 1,500 r tumor dose over a period of six 
weeks. The largest series of Wilms’ tumors 
reported in the literature is by Riches, Grif- 
fiths, and Thackray.* Of 128 patients treated 
with nephrectomy and postoperative irradia- 
tion, with varying follow-up times, 10 were 
alive after three years (26% ). Of 36 patients 
treated with radiotherapy alone, 3 were alive 
at one year (14%), and none survived for 
three years, Gross,’ in reporting results of 
69 cases at Boston Children’s Hospital from 
1931 through 1947, shows improvement from 
32.2% in cures from surgery alone to 47.3% 
in those receiving postoperative irradiation 
to the renal fossa. 

Of 10 patients referred with Wilms’ tumor 
to our institution, 4 were treated for pul- 
monary metastasis following earlier nephrec- 
tomy and postoperative irradiation. These 
were given 1,500 r to the midlung in 26 days. 
One survived one year, and none survived 
three years. In two of these patients with wide- 
spread bilateral metastasis, later x-ray ex- 
amination showed the lung fields to be en- 
tirely clear. Five patients were referred for 
radiation therapy alone owing to large masses 
and pulmonary metastasis, the masses receiv- 
ing 2,000 to 2,400 r tumor dose in 26 days, 
and 1,500 r to the midlung in a like period. 
None survived one year. One patient was 
given routine postoperative irradiation to the 
tumor bed, receiving 3,000 r tumor dose in 
100 days. This patient is alive and well today, 
12 years after completion of therapy. There is 
no evidence of skeletal deformity or other 
radiation effects. 


The prognosis in tumors of the kidney, 
whether adenocarcinoma or adenomyosar- 
coma, is dependent upon early recognition of 
the disease, prompt and complete surgical 
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RADIATION THERAPY IN 


removal, and immediate and adequate post- 


operative irradiation. 

In the treatment of Wilms’ tumor, tumor 
dosages in the range of 2,000 to 4,000 r have 
been used, usually delivered in 30 to 40 days. 
We consider 3,000 r tumor dose, in 30 to 40 
days, adequate treatment. The treatment field 
should cover the entire abdomen to include 
both pedicles and the lymphatic drainage. In 
adults, tumor dosages in the midabdomen, of 
5,000 to 6,000 r, in approximately 35 to 40 
days, are tolerated, especially when radiation 
of the quality of gamma rays (half-value layer 
of 12 mm. Cu or more) is used. At present 
some patients are being treated by us with 
this technique. If the upper abdomen is in- 
cluded, the maximum dosage mentioned may 
not be obtained. 


PRIMARY RETROPERITONEAL TUMORS 


In the same period of time we treated in our 
institution 10 patients with primary retro 
peritoneal tumors, who were referred for treat 
ment after exploratory procedures for biopsy 
These cases were the following : sarcoma, un- 
differentiated 5; reticulum cell sarcoma 2; 
neurofibrosarcoma | ; fibrosarcoma | ; myxo- 
sarcomatous degeneration of lipoma 1—a total 
of 10. 

The tumor dose varied from 2,500 r in 19 
days to 5,200 r in 53 days. We feel that the 
entire abdomen should be covered, and if the 
patient's condition warrants it, a high tumor 
dose should be delivered 

In our 10 cases of primary retroperitoneal 
tumors (excluding the lymphosarcomata ), 
the following survival times were obtained : | 
survived six months (undifferentiated sar 
coma); 1 survived five years (myxosarco 
matous degeneration of a lipoma), and 1 sur 
vived seven years (undifferentiated sar- 
coma ). 

Of 82 patients with lymphosarcoma, there 
were 11 patients (13.4%) with retroperito- 
neal mass and no evidence of peripheral in 
volvement, the diagnosis having been made by 
exploratory laparotomy and biopsy. With this 


particular cell type, some of the most re- 


RETROPERITONEAL TUMORS 


warding palliative results are obtained. Some 
patients in almost moribund condition when 
first seen will respond rapidly to irradiation 
and enjoy prolongation of a useful, comfort 
able life. An occasional patient will enter a 
leukemic phase and deteriorate rapidly. How 
ever, especially in this primary retroperito- 
neal tumor, irradiation should be offered for 
its palliative effects. The method of treat- 
ment for the retroperitoneal lymphosarcoma 
is the same as that for advanced, localized 
involvement in the peripheral form. Treat- 
ment should be initiated with smaller doses 
of 75 or 100 r (tumor) a day to avoid severe 
toxic reaction. Later the daily treatment is 
increased to about 170 r (tumor) daily to 
reach a total tumor dose of 3,500 to 4,000 
r, unless multiple peripheral lesions develop 
or the patient’s general condition dictates 
cessation of treatment at a smaller total dose 

With our 11 patients, tumor doses of 440 r 
in 10 days to 5,000 r in 46 days were obtained 
The following survival times were obtained in 
the 11: 3 survived | year ; 2 survived 2 years ; 
| survived 5 years, and | patient survived 10 
years, dying of a cerebrovascular accident. No 
autopsy was performed, although a laparo- 
tomy six years after treatment showed no 


evidence of disease. 


SUMMARY 


The prognosis of retroperitoneal tumors in 
general is similar to that of cancer in other 
parts of the body and depends upon early 
recognition, the extent of the growth, and 
prompt adequate treatment. The treatment of 
most operable retroperitoneal tumors 1s 
prompt and complete surgical removal com 
bined with immediate adequate postopera 
tive radiation. In extensive inoperable retro 
peritoneal tumors it has been shown in many 
cases that exploratory surgery with biopsy 
followed by adequate radiation therapy may 
result in definite palliation, and survival over 
several years may occur. The majority of 
retroperitoneal tumors are radiosensitive and 
will show some degree of response to proper 
radiation therapy. 
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We believe, from our own experience and 
from evidence in the literature, that the role 
of radiation therapy in the treatment of the 
majority of retroperitoneal tumors has been 
definitely established and that this modality 
should be employed routinely. 

evidence is rapidly accumulating which in- 
dicates that, with the newer techniques of ra- 


diation therapy made possible by the develop- 


ment of teletherapy, using radioactive appli- 
cators and x-rays of the quality of gamma 
radiation (half-value layer 12 mm. Cu or 


A. M. A. ARCHIVES OF SURGERY 
more ), increased palliation and survival time 
may be achieved in these extensive, deep- 


seated cancers. 
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R. T. TIDRICK, M.D. 
and 
M. S. GOLDSTEIN, M.D., lowa City 


Kk HAVE 


peritoneal tumors for a considerable 


been interested in retro- 
length of time. In 1946 one of our former 
colleagues, Dr. B. A. Donnelly,’ reported an 
extensive series from the University Hospi- 
tals, comprising 95 patients observed in a 
20-year period. 

Review of the material at the University 
Hospitals subsequent to Dr. Donnelly’s re- 
port reveals some 32 cases in which an 
unequivocal diagnosis of primary retroperi- 
toneal tumor can be made, excluding those 
of known adrenal, renal, and pancreatic ort- 
gin and sacrococcygeal teratomata. It would 
appear, therefore, that in the University Hos 
pitals patient population the incidence re- 
mains relatively constant. 

How does a surgeon attempt to approach 
a retroperitoneal tumor with a reasonable 
chance for complete extirpation of the lesion 
at lowest risk to the patient? 

Early in the course of the operative ap- 
proach histologic studies should be per- 
formed by use of frozen sections. We believe 
that open preliminary biopsy can be dan- 
gerous, because of possible infection of the 
biopsy wound or by the spread of tumor 
in the abdominal wall or even in the free 
peritoneal cavity. While aspiration biopsy 
has appeared to be applicable to some neo- 
plasms, it appears to have only limited ap- 
plicability to retroperitoneal tumors. When 
it is employed, the use of the absorbable gela- 
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SURGICAL TREATMENT OF RETROPERITONEAL TUMORS 


tin sponge (Gelfoam) “sandwich” technique 
is helpful. 

The extent of the neoplasm should be 
gauged as accurately as possible prior to 
operation. What structures are involved? 
Final decision has to be established after 
the neoplasm is exposed and evaluated gross- 
ly, and usually by frozen section, This infor- 
mation may be weighed with precise knowl 
edge of extent in determining the scope of 
definitive treatment to be performed. It 
would be redundant in this presentation to 
detail the various preoperative diagnostic 
studies that should be performed, but roent- 
genographic studies of the urinary and gas- 
trointestinal tracts, plain film roentgenog 
raphy, and, im instances, 


many angiog- 


raphy * are valuable adjuncts im determin- 
ing both location and extent of the tumor 
prior to operation, Our experience with 
pneumography * has been principally in con- 
nection with adrenal tumors, 

We feel that preparation for the opera- 
tion should invariably include preparing the 
either that it 
be opened or that a portion will be resected. 


colon in the eventuality will 
For some time we have routinely employed 


a combination of oral succinylsulfathiazole 


(Sulfasuxidine) and terminal preoperative 


use of oral neomycin sulfate * in the prepara- 


tion of the large bowel. Saline catharsis is 
employed, and just prior to operation the 
colon is thoroughly emptied with enemas 
There are other preparations which should 
be mentioned and which should be considered 
as routine. The placement of ureteral cath- 
eters should be done on the morning of 
operation, 

Special vascular instruments should be 
available, including clamps for interruption 
of the aorta, vena cava, and other large ves- 


sels. Preparation for replacement of large 


vessels should be considered, with either 
fresh aortic homografts for freeze-dried 
aortic homografts available. Careful pre- 
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operative preparation must be made for 
the possible use of massive blood transfusion. 
Equipment should be available to replace the 
blood by the intra-arterial route in the event 
of catastrophic hemorrhage. Serious periph- 
eral ischemia may be associated with the 
introduction of large volumes of cold bank 
blood into peripheral arteries, such as the 
radial. On several occasions we have em- 
ployed direct intra-aortic transfusion, with 
heartening our recent series 
(1946-1954), the average amount of blood 
used was between 5 and 6 pt. (2,355 to 2,838 
cc.) in those instances in which definitive 
resection was performed. Occasional cases 
will 


success. In 


be encountered in which much more 
blood will be required. 

We have preferred the use of general 
anesthesia with endotracheal intubation. We 
consider this safer with the patient in side- 
lying and prone positions.’ If the use of 
electrocautery is contemplated, one must 
make sure that the gaseous anesthetic agent 
is compatible in terms of explosion-hazard. 

If one is to epitomize briefly what is to 
he said about incisions, it must be stated 
that above all they must be generous. We 
prefer transverse or oblique incisions for 
reasons of generally better exposure and 
mechanically sounder postoperative status of 
the abdominal wall, For high lesions, one 
should be prepared for combined thoraco- 
abdominal approach. We have recently found 
this preferable in therapy of some adrenal 
When we apply the 
abdominal approach, we generally resect rib 


tumors. thoraco- 
rather than make an intercostal incision. The 
diaphragm as well as the pleura is usually 
opened. We employ the usual techniques in 


terms of maintenance of postoperative pleuro- 


dynamics with the use of one or two thora- 
cotomy drainage tubes of firm rubber led off 
under a water-seal trap. 

lor several years we have employed neuro- 
surgical silver clips to delineate boundaries 
of neoplasm in the event that subsequent 
x-ray therapy is necessary. If possible, we 
prefer to have the radiotherapist come in 
and witness the gross findings in the event 
his subsequent services are employed. We 
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have not had personal experience with the 
use of vital dyes, such as Direct Sky Blue, 
4%, but they have a place in demonstrating 
routes of lymphatic metastasis under some 
conditions.® 
What sacrifices of contiguous structures 
can one make and still have an operation 
compatible with life and function? In other 
words, what is the absolute extent of opera- 
tion? One should say in terms of dealing 
with the retroperitoneal structures that the 
superior mesenteric vessels and the celiac 
axis represent territory allowing little tres- 
pass. From a theoretical standpoint, the aorta 
may be resected immediately inferior to the 
emergence of the superior mesenteric artery 
to include the renal arteries, with substitu- 
tion by homotransplant. The surgeon must 
constantly bear in mind the necessity of eval- 
uating the critical arterial areas before any 
irreversible steps are made. Certainly one 
kidney, the entire pancreas, a large portion 
of the liver, and any reasonable portion of 
the gastrointestinal tract may be removed. 
Hemostasis is frequently a trying problem. 
Electrocautery is occasionally very useful. 
Diffuse oozing is frequently troublesome. 
The use of bovine thrombin’ and absorb- 
able gelatin sponge ® is of aid. Difficulties in 
hemostasis are reduced if the surgeon is suc- 
cessful in establishing natural cleavage planes. 
We prefer to close the wound with inter- 
rupted sutures of nonabsorbable material. 
There are no absolute rules in relation to 
the use of drainage, but, owing to the fre- 
quent incidence of large dead space, the prob- 
lems of oozing, and, occasionally, factors of 
contamination, there is frequent indication 
for employment of soft rubber drainage. 
The elements of postoperative care are not 
peculiar to this class of neoplasm. If any 
generalization is permissible, it might be 
stated that the incidence of inhibition-type 
ileus is rather high. We prefer to use naso- 
gastric suction until there are normal per- 
istaltic sounds, The decision of how long 
to leave the ureteral catheters in place after 
operation is one which will have to hinge 
upon whether there has been concomitant 
damage to the urinary tract. Early ambula- 
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tion is encouraged. Adequate replacement of 
blood volume, careful attention to lower ex- 
tremity movement, and, possibly, early am- 
bulation all contribute to lowering the inci- 
dence of postoperative venous thrombosis 
and embolism. Because these operations are 
frequently extensive and involve the gastro- 
intestinal tract, special problems in relation 
to fluid and electrolyte balance are often 
posed, Every effort should be made to restore 
and maintain normal blood volume and to 
assess in the early postoperative period 
where the patient stands in relation to this 
matter. The question frequently arises in 
regard to when to begin x-ray therapy if 
combined therapy is to be employed. In gen- 
eral, we have found that the patients tolerate 
it better if there is at least a short period of 
normal gastrointestinal tract function prior 
to the institution of x-ray therapy. 

Tables 1 and 2 demonstrate our results. 
In our recent series only 10 out of 31 lesions 
could be grossly excised. One must gen- 
eralize that the results of surgical extirpation 
are poor except in benign lesions and, from 
our experience, there are relatively few long- 
term 


survivors. A question is frequently 


1.—Treatment 


1946-1954 
Size of series........... 82 
Ratio of resectable cases M of 82 10 of 31 
(41.5%) (32.38%) 
7of10 
(61.8%) (70%) 


Complete excision and no x-ray 


Treated with surgery and deep 


13 of 8 of 10 
(38.2%) (30%) 


Operative mortality 19.7% 6.3% 


TABLE 2.- 


1925-1946 


Of the 21 treated 
by excision 


4 died postoperatively 
4 died, living average of 4 mo 
10 lived average of 46 mo. post- 
operatively (at time of 
publication) 
3 no follow-up 


Of the 18 treated 
by combination 
oft surgery and 
x-ray 


3 lived at least 1 yr 

2 lived average of 33 mo 

7 still alive at time of pub 
lieation 

1 recently discharged at time 
of publication 


RETROPERITONEAL 


TUMORS 


Taste 3.—Histologic Types of Primary Retropert 
toneal Tumors Treated at the University of 
lowa Hospitals 1946 to 1954 


Malignant 
Type 
Malignant lymphomas 
Mixed type 
Lymphocy tie 
Reticulum cell 
Lymphoblastic 
Giant follleular type 
Sarcomas 
Fibrosarcoma (neurogenie) 
Fibrosareoma (angioblastic) 
Myxosareoma 
Fibrosarcoma 


Other types 
Undifferentiated neoplasms 
Neuroblastoma 
Embryonie carcinoma 
Fibrolipoma (low-grade malignancy) 


Total 
Benign 
Type 
Retroperitoneal cyst 
Neurofibroma 


Total 


raised: What benefit is there in partial re- 
moval of a retroperitoneal tumor? We feel 
that in partial removal there may be occa- 
sional striking palliation with the benefit 
hinging principally on mechanical factors, If 
the surgeon is armed with precise informa- 
tion in regard to the type of tumor with 
which he is dealing, he will be wisely guided 
in relation to how radical to be in non- 
curative procedures. The prognosis hinges 
on the type, location, and extent of the tumor. 
Reference is made to this in Table 3. In look- 


ing ahead, there are perhaps short advances 


Results of Treatment 


1016-1904 
- 


Of the 7 treated 
by exelsion 


0 died postoperatively 
2 died, living average of 12 mo 


6 atill living average of 67 mo 
postoperatively 


Of the treated 
by excision and 
xray 


2 died—living average of 74 mo 


1 still living 12 mo. post 
operatively 


(Cases 
No : 
10 
‘4 
4 1 
3 
1 
w» 
(ases 
No 
1 
ae 
1 


possible in radicalism of operative approach. 
In rare instances there may be grafting of 
segments of the aorta and its principal 


branches. Sustained hypotension and hypo- 


thermia possibly offer help in selected in- 
stances. 
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APPENDICITIS 
A Fifteen-Year Survey 


E. T. THIEME, M.D., Ann Arbor, Mich. 


N 1949, a 10-year survey of the treatment 
of appendicitis in St. Joseph Mercy Hos- 
pital, Ann Arbor, Mich., was published.’ 
For comparison, that report was divided into 
two five-year periods, 1935 to 1939 and 1940 
to 1944. A considerable improvement in the 
over-all mortality, from 2.6 to 1.1%, was 
noted. The variable factors were considered, 
and sulfonamides available during the second 
period were given the greatest credit, in- 
asmuch as postoperative peritonitis had been 
greatly reduced. It is the purpose of this 
report to add a third five-year period, 1947- 
1951, which was notable in that penicillin 
and certain other antibiotics became readily 
available and the mortality reached a figure 
which is probably the irreducible minimum 
This remarkable reduction in the mortality 
has been noted recently by other authors.* 
Although this great improvement has been 
made, there are still problems in the treat- 
ment of appendicitis that warrant discussion. 
In this study are included the cases of all 
patients treated for appendicitis or for whom 
an appendectomy was done as a primary op- 
eration, during this 15-year period, The vast 
majority of the patients came from the local 
area and must be considered as private pa- 
tients treated in a small private hospital, in 
contrast to the groups of patients often 
studied from large charity hospitals. 
During this 15-year period (1935 through 
1944 and 1947 through 1951), 3,277 pa- 
tients were treated for appendicitis. This 
comprised 8% of the major surgery done 
during this period. Of this total group, 1,196, 


or 36%, were treated by an interval appen- 


dectomy. There was a marked but unex- 


* References 2, 3, 4, 5, and 6 


plained drop in the incidence of the interval 
appendectomy during the third five-year pe- 
riod. This latter group will not be men- 
tioned again except in the correlation of the 
clinical picture and the pathologist's report. 
In all, 2,071 were treated for suppurative 
appendicitis, but of these 413 either had no 
microscopic evidence of suppuration or an- 
other disease was found at operation, There- 
fore, 1,658 cases were correctly treated for 
suppurative appendicitis, 
10-year 
surgeons did 95% of the 


During the first period, six 


surgery. During 
the third five-year period, six did 96%, there 
being two losses and two replacements on 
the staff. 


period an intern-resident training program 


Also during the third five-year 


was established, with good results 

All operative material was examined by 
the pathologist, “Simple acute appendicitis” 
constitutes the bulk of cases in any survey 
that includes all types of appendicitis; yet 
very few authors define what they have in 
cluded in this classification, The classification 
of simple acute appendicitis must be based, 
not on the operator's impression, but on the 
pathologist's report. Unfortunately, this basis 
can be so broad as to be meaningless if the 
language of the pathologist is not properly 
evaluated. Many surgeons firmly believe that 
mechanical factors, such as fecaliths and 
constricting bands, can be the cause of ab 
dominal enough to warrant 


pain severe 


emergency surgery. However, as in the pre- 
vious report, for this additional five years 
the only cases included as proved appendt- 
citis are those which were reported as “‘sup- 
purative appendicitis with purulent exudate 
in the lumen and pyogenic infiltration of the 
wall.” This eliminates those reported as ca- 
tarrhal appendicitis, lymphoid hyperplasia, 
active chronic appendicitis, mechanical ap- 
pendicitis, and others. In comparison with 
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criteria in many other reported series, this 
is a very severe criterion and may be ques- 
tioned. Undoubtedly our high percentage of 
error in diagnosis is influenced by this classi- 
fication, but it sharply divides the proved 
case from the doubtful case, and leaves the 
proved case beyond doubt. 

As in the previous report, the cases have 
been classified as shown in Table 1, Because 
peritonitis often occurs without gross rup- 
ture of the appendix, no separate classifica- 
tion of ruptured appendix has been made. 
The mortality for simple acute appendicitis 
has been near zero for many years. There- 
fore much effort has been expended to reduce 
the number of complicated cases of appendi- 
citis, Improved mortality statistics have 
been attributed to such a reduction, Un- 


TABLe 1.—Classification 


Cases 
308 1 


4 

Appendicitis with generalized peri- 
Appendiceal abscess 23 ‘4 


Totals... 417 


fortunately, peritonitis with or without rup- 
ture of the appendix has frequently been 
reported within six to eight hours of the 
onset of symptoms. During the 15-year 
period, the percent of patients seen within 24 
hours of the onset of symptoms increased 
from 63% to 73%, and the percent of those 
waiting over three days or more decreased 
from 16% to 8%. Yet we regret to say that 
in these three five-year periods studied, the 
percentage of complicated cases, although 
varying considerably, has not shown any ap- 
preciable improvement. Other authors have 
reported a marked reduction in the percent- 
age of complicated cases seen in recent 
years." 

The use of chemotherapy and the anti- 
biotics to control infection has been so con- 
clusively shown to be the constant factor in 
reducing the mortality rate that many of the 
points of previous controversy are now of 
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historical interest only. The use of good 
surgical techniques and sound surgical judg- 
ment still remains most important. Many 
factors previously considered important can 
now be mentioned only briefly. The right rec- 
tus incision has been largely abandoned for a 
muscle-splitting incision in the right lower 
quadrant. Generally speaking, the anesthetic 
of choice may be considered to be the anes- 
thetic best administered by the anesthetist 
available. 

The influence of age upon the mortality 
and morbidity of appendicitis has been well 
described. Undoubtedly the irreducible mor- 
tality will center around the problems of 
surgery in the very young and in the aged. 

The conservative treatment or immediate 
operation for generalized peritonitis and ap- 


1947-1961 
A 


Deaths 
None 


Cases 
None 353 


4 


3 
None 


7 


pendiceal abscess was formerly a matter of 
great divergence of opinion. In this hospital, 
appendicitis with localized peritonitis was, 
with few exceptions, considered a surgical 
emergency, and so treated. In the previous 
report of 10 years’ experience, the impres- 
sion was gained that conservative treatment 
should have much credit for the lower mor- 
tality in cases of abscess or generalized peri- 
tonitis. 
be of statistical importance, as indicated in 
Table 1. With the present availability of 
antibiotics, certainly no one would consider 


Our case numbers are too small to 


emergency surgery for appendiceal abscess. 
There were no fatalities during the second 
five-year period with chemotherapy, and 
antibiotics controlled seven of nine patients 
so treated during the third five-year period. 
All seven returned for an elective appendec- 
tomy. As in the previous 10 years, the diag- 
nosis of appendiceal abscess was difficult. Six 


1935-1989 1940-1044 
Simple acute appendicitis......... 0.82 463 
Appendicitis with localized perito 
6.2 112 8.3 127 1 0.7 
17.8 28 0 15 None 0 
a 
a 
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of the last 15 cases were not so diagnosed 
preoperatively. These patients not properly 
diagnosed uniformly had a stormy post- 
operative course. The treatment of gener 
alized peritonitis of appendiceal origin is still 
a matter of opinion requiring the proper 
interplay of surgery and the use of anti- 
biotics. 

The question of when to drain the abdomi- 
nal cavity has long been a subject for discus- 
sion. There has been a great change in 
thought but drainage still has a place, as 
secondary abscesses 


intra-abdominal may 


occur despite antibiotics. In our series of 
1935-1939, of the cases of simple acute 
appendicitis 36% were drained, 3% in 1940- 
1944, and none in 1947-1951. 
of localized peritonitis, 91% were drained 
in 1935-1939, 50% in 1940-1944, and 21% 
in 1947-1951. This lack of intra-abdominal 
drainage has been well tolerated, as only six 
the 
last five-year period, two despite drainage, 


Of the cases 


intra-abdominal abscesses occurred in 
but in no instance was a secondary surgical 
drainage necessary. The trend would seem 
to be to eliminate drainage of the abdominal 
cavity. Wound drainage alone was more 
widely used. The incidence of wound infec- 
tion is actually unknown, as many of these 
infections occurred after the patient left the 
hospital. 

With the advent of chemotherapy and then 
the antibiotics, there was need for careful 
evaluation of their effectiveness. However, 
as each new wide-spectrum antibiotic is now 
made available, previous experience seems 
valid for the treatment of peritonitis or 
abscess. Overtreatment, sensitization, and 
needless use of antibiotics are now the per- 
tinent problems. I report with marked con- 
cern that 36% of 353 cases of simple acute 
appendicitis received antibiotic therapy. The 
mortality and morbidity was little different 
in this group as compared to the similar 
groups receiving chemotherapy alone or re- 
ceiving neither chemotherapy nor antibiotics. 
The increased cost to the patient and the loss 
of future the 


through sensitization must be realized by the 


effectiveness of antibiotic 


attending physician. The use of antibiotics 


for peritonitis and abscess needs no defense. 
During the third period studied, 1947-1951, 
penicillin in its various forms was used in 
the majority of cases, chlortetracycline 
(Aureomycin), streptomycin, chlorampheni 
col (Chloromycetin ), and combinations were 
used sparingly. The technique of the use of 
antibiotics needs no comment here. 
Although many aspects in the treatment of 
appendicitis are now largely of only academic 
interest, the problem of the diagnosis of acute 
appendicitis is more important than pre 
viously. Of major operations done in all 
types of hospitals, appendectomy is by far 
the commonest. Because of the present pub 
lieity concerning “unnecessary surgery” and 
“unethical surgical practices,” the emergency 
appendectomy must be carefully scrutinized 
In many parts of the country, a patient need 
only complain of discomfort in the right 
lower quadrant to find himself the victim of 
the 
The American College 


an emergency appendectomy done in 
middle of the night 
of Surgeons has advised that “tissue com 
mittees’’ be formed to investigate the number 
of “normal appendices” removed as emer 
gencies. The American Medical Association 
has appointed a committee to study the 
causes of unethical practice. In a separate 
communication the problems of a tissue com 
mittee in screening the results of emergency 
appendectomy will be discussed. One basic 
problem is what diagnosis made by the pa- 
thologist will be considered as confirming 
the clinical diagnosis of acute appendicitis 
\s stated elsewhere, for this study we have 
made the pathologist’s diagnosis of “suppura 
tive appendicitis with purulent exudate in the 
lumen and pyogenic infiltrations of the wall’ 
mandatory to confirm the clinical diagnosis 
Many 


been satisfied with far less evidence of patho 


of acute appendicitis authors have 


logical change. Considering the vast litera 
ture on appendicitis, there are relatively few 
articles dealing with this aspect. Accordingly, 
the reported range of error in diagnosis is 
from 4% to 40%. 


is 20.6% as shown in Table 2 


My percentage of error 
\lthough the 
clinical history, physical signs, and labora 
tory data pertinent to the diagnosis of acute 
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Taste 2.—Accuracy of Diagnosis * 


1965-1939 1940-1944 1047-1951 
Proved appendicitis. 

No appendiciti« 

Proved other disease 


% error... 20.7% 


* All cases Operated on as emergency. 


appendicitis have been many times listed, it 


is the composite picture that makes the diag- 
nosis possible, A reasonably typical picture 
has been reported in as low as 61% and as 
high as 90% of the cases proved to be ap- 
pendicitis.” In my first report, it was felt 
that 81% of those operated on had a typical 
In the third 
five-year period, 75% had a typical picture. 


picture of acute appendicitis. 


In the group operated as emergencies but for 
whom no suppurative appendicitis was re- 
ported, 71% of the 15-year survey had a 
reasonably good clinical picture of acute ap- 
pendicitis. It is in this group that one finds 
the “Disease X.” 
ized by the history of generalized abdominal 
pain localizing to the right lower quadrant, 
nausea and vomiting, a well elevated white 


That disease is character- 


blood count, slight elevation of temperature, 
and a normal urine. Physical examination 
reveals tenderness and spasm in the right 
lower quadrant. Abdominal exploration re- 
veals no pathology; the pathologist reports 
recurrent appendicitis slightly active, and the 
patient, relieved of his complaints, will sit up 
in bed next morning and demand breakfast. 
This course of events takes place often 
enough to make any critical observer seri- 
ously question what was the disease so suc- 
cessfully treated by appendectomy. In con- 
sidering the error in diagnosis of acute ap- 
pendicitis, “Disease X” merits consideration. 

The penalty of the missed diagnosis has 
been often emphasized. Table 3 shows those 


Taste 3,—Patients Operated on with Other Diag- 
nosis or After Long Delay in Making 
Diagnosis of Appendicitis 


1935-1980 1940-1044 1947-1951 
11 
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patients whose preoperative diagnosis was 
other than appendicitis or for whom the diag- 
nosis of appendicitis was not made until the 
hospital course made this evident. The seri- 
ousness of this delay is obvious from the five 
deaths reported. Although this group repre- 
sents only 5.6% of the total of proved cases, 
it is toward this group that attention must 
be focused to reduce mortality. Boyce has 
remarked upon the increase in the incidence 
In the doubtful case 
of acute appendicitis, authors have recom- 


of atypical appendicitis. 


mended further observation, repeated labora- 
tory studies, and consultation, However, the 
fear of rupture during such delay is a very 
Such 
delay was practiced infrequently during the 


real factor in the decision for surgery. 


first 10-year period, but during the third 5- 
year period, 111 patients were admitted to 


Tasre 4.—Patients Observed and Then Operated 
on for Appendicitis 1947-1951 * 


Suppurative appendicitis found 
No appendicitis found 
Another disease found 


* Delay harmful to 2. 


the hospital with the presumptive diagnosis 
of acute appendicitis. They were observed 
for an average of 36 hours and then operated 
with the diagnosis of continuing appendicitis. 
Table 4 shows the result. These 111 cases, 
forming 6.6% of the total treated, represent 
the conservative attitude toward emergency 
appendectomy. Of this group so observed, 
two patients undoubtedly had a much more 
severe postoperative course owing to this 
delay, but there were no deaths, and free 
rupture of the appendix did not occur. There- 
fore, it would seem that observation may be 
safely carried out in the doubtful case. The 
differential diagnosis between acute appendi- 
citis and other abdominal diseases has often 
Table 5 shows the other 
diseases found at operation. As usual, the 


been described. 


pelvis in the female leads in the deception. 
Probably 14 of the 81 cases required emer- 
gency surgery for the proper care of their 
disease ; therefore, although the diagnosis of 


— 
1 
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appendicitis was in error, the patient received 
the proper treatment. This group of 81 cases, 
4% of the total treated, is probably repre- 
sentative of the problem of differential diag- 
nosis. 

To further confuse the relationship be- 
tween the clinical diagnosis and the patholo- 
gist’s report, 13.7% of those appendices re- 
moved at an interval appendectomy were 
reported to have “acute suppurative appendi- 
Citis 


a reversal of “Disease X. 

As stated before, the emergency appendec- 
tomy needs careful consideration in view of 
the charges of unnecessary surgery. Al- 
though individual variations are to be ex- 
pected, surveys should be done so that an 
acceptable range of error can be established. 
With this staff 
audits could be evaluated. 


information the results of 


TABLE 5 


Pelvie 
Ruptured follicle 
Salpingitis 
Pregnancy... 
Endometriosis 


Genitourinary 
Stone or infection 
Sulfonamide erystalluria.. 
Hydronephrosis 
Perirenal abscess 


* Total—sl cases—4% error 


Taste 6.—Causes of Death 
1065-19080 1940-1044 1047-1961 
780 SOA 
Cases Cases Cases 
Generalize} peritonitis 3° 1 
Age and cardiovascular disease 5 1 


1 
1 
1 


1 
* Two patients moribund on admission. 


The mortality rate expressed as the over- 
all rate or expressed as the rate for each 
classification of appendicitis has long been 
considered the measure of success of the 
treatment. This series and others recently 
reported would indicate that the irreducible 
minimum has been reached. Table 1 shows 
this experience over 15 years, and Table 6 
shows the causes of death. As stated before, 
peritonitis and its sequelae have been almost 


Other Diseases (1935-1939) 


eliminated. One of the two deaths in the 
third five-year period was due to a cerebral 
vascular accident in an elderly woman re- 
covering from her surgery. The second death 
listed as due to generalized peritonitis oc- 
curred in a patient who had been treated in 
another hospital for four days. The family 
demanded transfer, as her condition was 
critical, and the diagnosis was in doubt. 
After 24 hours of preparation, laparotomy 
was performed for either a ruptured appen- 
dix or a small bowel obstruction. The former 
was found, with free feces in the peritoneal 


In all 


large series of unselected cases there will 


cavity. She died shortly thereafter. 


always be a certain mortality rate owing to 
the dangers inherent in any surgical operation 


and also due to the undiagnosed case, Even 


so, this is a dramatic change from the reports 


-Not Appendicitis (1947-1951) * 
‘ 
Gastrointestinal 
Meckel’s diverticulitis 
Cholecystitis.. 
Sigmoid diverticulitis 
Mesenteric adenitis 
Volvulus of tleum 


Miscellaneous 
Perforated cecum 
Carcinoma of appendix 1 
Terminal fleitia 
Hematogenous peritonitis 
Toxtle paychosls 
Peritonitis after chicken 

pox 


All operated on as emergency for appendicitis 


of 10 or 15 years ago.t There is no question 
but that the control of infection by the anti- 
bioties is largely responsible for this change. 
Despite the use of antibiotics, appendicitis, 
certain reports notwithstanding,’ is still a 
surgical disease requiring careful considera- 
tion of the diagnosis and constant application 
of good surgical principles. 


SUMMARY 


A 15-year report (1935 to 1944 and 1947 
to 1951) is given concerning the treatment 
of appendicitis at St. Joseph Mercy Hospital, 
Ann Arbor, Mich. 
total of 3277 patients were treated primarily 
for appendicitis. Of this total, 36% under- 
Of 2071 
patients 64% were operated for suppurative 


During these periods a 


went an interval appendectomy. 
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25 6 
1 
44 19 
No diagnosis ............ 1 0 
Undrained subphrenic abscess.... 0 0 
Pulmonary embolism............. 0 0 
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appendicitis but of these, 413 either had no 
microscopic evidence of suppurative appendi- 
citis, or another disease was found. This error 
in diagnosis was 20.6%. A very exacting cri- 
terion was used from the pathologist’s report 
to confirm the clinical diagnosis of appendi- 
citis. The mortality showed a marked im- 
provement in each five-year period, dropping 
from 2.6% to 11% to 0.4%. The latter is 
considered the irreducible minimum to be ex- 


pected in any series of major operations. The 


usual factors long considered to affect the 
mortality have been only briefly discussed, 
as the control of infection by the antibiotics 
is the main factor in this improvement. How- 
ever, emphasis is again placed on accurate 
diagnosis, prompt hospitalization, and good 


surgical judgment. 
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ANASTOMOSIS OF RENAL TO SUPERIOR MESENTERIC ARTERY 


Resection of Lesions Involving the Proximal Superior Mesenteric Artery 


JAMES S. CLARKE, M.D. 
and 
CURTIS A. SMITH, M.D., Chicago 


abdominal 
without 


BRANCHES of the 
interrupted 
conditions. 


IME 
aorta 


except 


cannot be 
hazard under unusual 
\mong these vessels are the superior mesen- 
teric artery and the hepatic artery distal to 
the origin of the gastroduodenal. If such an 
artery is injured or is intimately involved by 
an otherwise resectable tumor, removal of 
the arterial segment concerned may be fatal. 
However, to do nothing in a case of this type 
will probably give an equally dismal result. 
Hence any dependable method allowing such 
arterial segments to be bypassed and the 
arterial blood supply to vital organs pre- 
served may find application. 

In 20 dogs, ranging from 11 to 20 kg., 
a left subcostal incision was made with the 
subject under ether anesthesia and the vis- 
cera were retracted to the right. This gives 
excellent exposure to the superior mesenteric 
artery and celiac axis, whose origins lie close 
together at the base of the mesentery ( Fig. 
1), and there are no major veins to interfere 
with easy isolation of the first 2 to 3 cm. of 
the artery. The superior mesenteric artery 
or celiac axis was divided near its origin 
from the aorta and the proximal cut end was 
tied. In six dogs the distal cut end of the 
superior mesenteric was then anastomosed 
directly to the ventral surface of the abdomi- 
nal aorta below the origin of the renal arteries 
(Fig. 2). In all anastomoses a continuous 
over-and-over suture of 6-0 oiled nonabsorb- 

From the Department of Surgery, The Uni 
versity of Chicago 
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able surgical silk was used. All six of these 
dogs died within 48 hours with thrombosis 
at the anastomosis and infarction of the small 
intestine. 

One factor which may have contributed 
to these failures was the tension on the anas- 
tomosis, which is hard to avoid if the origin 
of the superior mesenteric artery is trans- 
planted more than a few centimeters down 
the aorta. Another was the inevitable altera- 
tion in the angle of origin of the superior 
mesenteric artery from the aorta from obtuse 
to acute. It seems logical that increased work 
must be done and greater turbulence of flow 
produced as the angle of origin of a vessel 
becomes more acute and as the blood flow 
changes direction more markedly where it 
leaves the parent vessel 

In 10 dogs the left kidney was removed 
and an end-to-end anastomosis performed 
between the left renal artery and the distal 
cut end of the superior mesenteric artery 


(Fig. 3). In four dogs the same procedure 
was done except that the celiac axis was 
divided and the blood flow reestablished by 
joining its distal cut end to the renal. Seven 
of these dogs survived and remained in good 
health until killed 17 to 98 days after opera 


tion. Seven died in the early postoperative 
period and their survival times and causes of 
death appear in Table 1. One of these died of 
intra-abdominal bleeding, probably not from 
the suture line. Six had thrombosis of the 
anastomosis. This resulted in gangrene of 
the small bowel in four cases and of the 
stomach in the one in which the celiac axis 
was used. Dog 133, however, died of dis- 
temper and had a perfectly viable intestine 
at autopsy despite a clot in the anastomosis. 

It is of interest that of a total of 11 dogs 
dying of thrombosis and ileal or gastric in- 
farction, 9 died within 48 hours, but 2 died 
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Fig. 1. 
right. 

Fig. 2. 

Fig. 3. 
anastomosed to the celiac axis. 


five and seven days after surgery, respec- 
tively. These animals were not given anti- 
biotics and so could not have long survived 
frank bowel gangrene. Moreover microscopic 
examination of the thrombus in Dog 923, 
who died five days postoperatively, showed 
a fresh clot with no connective tissue in- 
growth. We must conclude, therefore, that 
fresh thrombosis can occur with fatal results 
at least as long as five to seven days after 
the anastomosis was made. 

Table 2 summarizes the findings in the 
seven dogs who survived the early postopera- 
tive period and were killed later. In one of 


these, Dog 72, the anastomosis was closed by 


an old firm pale organized thrombus, but 
here again, as with Dog 133, there was no 
abnormality of the small bowel. In five of the 
killed dogs the anastomoses were examined 


Tasie 


Celiac Axis 


Survival, 


Diagram showing normal anatomy as exposed after intestines are retracted to dog's 


Diagrammatic representation of procedure performed in first six dogs. 
Diagram of procedure performed in 10 dogs. In four others the renal artery was 


and found patent, and in the sixth (Dog 856) 
it was probably so, although autopsy confir- 
mation from examination of the vessel was 
not obtained. 

Microscopic examination of five of these 
anastomoses was performed, two being pat- 
ent (Dogs 971 and 922), two containing 
recent thrombi (Dogs 923 and 858), and 
one being closed by an old thrombus (Dog 
72). 


6-0 surgical (silk) sutures was minimal, con- 


In every case the reaction about the 


sisting of early slight intercellular edema and 
lymphocytic infiltration and of increased 
density of surrounding collagenous tissue and 
rare giant cell formation in later stages. This 
reaction certainly was not sufficient to be a 
significant factor in promoting thrombosis. 
Local inflammation also appeared unimpor- 
tant, the only sign of it being moderate 


Findings in Seven Dogs Who Died Soon after Left Renal to Superior Mesenteric Artery or 


Anastomosis. 


Status of 


Cause of Death 
Intra-abdominal bleeding 
Infaretion of stomach and 

liver; renal to celine axis 
anastomosis 
Infaretion of fleum 
Infaretion of lleum 


Anastomosis 
! Patent 

Thrombosed ; 
two left renal 
arteries 


Thrombosed 
Thrombosed; 
two left renal 
arteries 
Thrombosed 
Probably throm. 
bosed 
Thrombosed 


Days 


Infaretion of lleum 


Probable infaretion of 
lleum; no autopsy done 


Distemper; intestine viable 
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ANASTOMOSIS OF RENAL TO 
lymphocytic and mononuclear cell accumula- 
tion on the outer surface of the suture line in 
several instances. 

Thirteen dogs developed thrombosis at the 
anastomosis but in only 11 was death due to 
gangrene of the viscus supplied by the throm- 


bosed artery. Two (Dogs 72 and 133) sur- 


vived thrombosis of a left renal to superior 


mesenteric artery anastomosis without any 
gross damage to the ileum, Our observations 
here confirm those of Hurwitt, who found 
that acute ligation of the superior mesenteric 
artery in the dog is not invariably fatal. The 
obvious corollary is that survival after an 
operation on this vessel is not conclusive 
evidence that its blood flow remains intact ; 


SUPERIOR 


MESENTERY ARTERY 

superior and inferior mesenteric arteries in 
seven dogs without impairment of their 
health. 

Factors contributing to clot formation at 
the anastomosis included the very small size 
of these vessels. They varied between 2.5 
and 5.5 mm. in diameter, usually measuring 
3 to 4 mm. Shumacker, in a report concern- 
ing techniques for anastomosis of small ves- 
sels, found the incidence of complications was 
much greater for arteries of 3.2 mm. or less 
in diameter than for larger vessels. Since 
there are some very small vessels in the body 
which are of critical importance, improve- 
ment in techniques for suturing small vessels 
is desirable. Possibly our incidence of throm- 


TasLe 2.—Findings in Seven Dogs Who were Killed 17 to 98 Days After Anastomosis of Renal to Mes 
enteric Artery or Celiac Axis 


Status of 
Anastomosis 


Patent 


Survival, 
Days Comments 

Renal to inferior mesen 
terle 

Patent Renal to celiac axis 

Renal to celiac axis; liver 
and stomach normal at 
autopsy 


Not examined 


Patent Renal to cellac axis 
Thrombosed 
by pale firm 
elot 

Patent 


Patent 


Intestines normal 


the anastomosis itself be examined. 


Findings such as the above may be explained 


must 


by variations in the relative importance of 
the various paths of blood supply to the in- 
testine. That such variations occur in man 
is illustrated by a recent case report by Shaw 
concerning a patient who died with infare 
tion of the small bowel after high ligation 
of the inferior mesenteric artery for carel- 
noma of the sigmoid colon. Here the superior 
mesenteric artery played an insignificant part 
in the blood flow to the ileum. Moreover 
gradual occlusion of the superior mesenteric 
artery may allow adequate collateral circula- 
tion to develop. We have seen a case of 
aneurysm of the base of the superior mesen 
teric artery which was resected without re- 
anastomosis of the vessel and with recovery. 
Blalock and Levy were able to occlude grad 


ually but completely the celiac axis plus the 


bosis might be lowered by using the Z-plasty 
suggested for small vessel anastomoses by 
Holman and Hahn 

\ second factor contributing to clot forma 
tion was disparity in size of the anastomosed 
vessels, the renal often being smaller than 
the superior mesenteric. The photograph of 
the clotted anastomosis from Dog 923 illus 
trates this problem. It was regularly noted 
that the clots formed mainly in the dilated 
vessel just beyond the anastomosis, presum- 
ably an area of increased turbulence. 

The problem of unequal size was especially 
marked the left 
doubled, which was the aggravating situation 
The clotted 
anastomosis from Dog 858, shown in the ac- 


when renal artery was 


in our dogs in 2 of 14 instances, 


companying photographs, was such a case. 
The excellent anatomical studies of the renal 


vessels by Anson have emphasized the com 
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Fig. 4.—Left renal to superior mesenteric artery anastomosis from Dog 923, showing disparity 
in size of vessels. Above, before opening. Below, opened. Renal artery is on right. 


Fig. 5.—Left renal to superior mesenteric artery anastomosis from Dog 858 showing dis- 
parity in vessel size. The larger of twin left renal arteries was used. Renal artery on right. 


Fig. 6. 
right 


mon occurrence of doubling or tripling of the 
renal arteries in man, with the multiple ves- 
sels possessing approximately equal caliber. 
It would be very vital, before one embarks on 
a renal to mesenteric artery anastomosis in 
the human, to make certain that the left renal 
artery is single and of sufficient size. Failure 
to strip the vessels of adventitia carefully 
and occasional necessity for extra sutures to 
control bleeding from the suture line also 
seemed to increase the danger of clotting. 

Possibly these results could be improved 
by use of anticoagulants or antibiotics, 
neither of which were employed, Nelson and 
Kremen have shown that either heparin or 
intestinal tract sterilization by succinylsul- 
fathiazole (Sulfasuxidine) given orally or 
streptomycin protects the dog against death 
from temporary occlusion of the superior 
mesenteric artery. However, in our experi- 
ments the mesenteric artery was not occluded 
for longer than one-half hour, and Nelson 
and Kremen showed it can be occluded for 
two hours with regular recovery even if anti- 
coagulants and antibiotics are not used. 

An excellent experimental study by Hur- 
witt on arterial anastomosis appeared in 
1953. He showed in dogs that a variety of 
anastomoses of small arteries within the ab- 
domen can be accomplished successfully. 
Study at operation and at autopsies has con- 
vinced us that left renal to superior mesen- 
teric artery anastomoses are anatomically 
feasible in man. In the limited series pre- 
sented here 7 of 14 such anastomoses in dogs 
were probably successful, one of which is 
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Patient anastomosis from Dog 971 killed 17 days after operation. Renal artery on 


shown in Figure 6. It seems likely that in 
man, in whom the vessels are larger, the inci- 
dence of thrombosis would be smaller, and 
that the use of anticoagulants and preopera- 
tive bowel preparation by antibiotics might 
reduce the threat of intestinal gangrene if 
thrombosis did occur, Thus we feel a renal to 
mesenteric artery union has a fair chance of 
success, provided the vessels are reasonably 
similar in size, and could be justified and 
useful under certain circumstances. 
Present problems which might call for 
this procedure as an adequate solution in- 
clude traumatic damage to the proximal 
celiac axis or superior mesenteric artery, 
either surgical or from penetrating missiles ; 
selected cases of acute obstruction of these 
vessels by embolism or thrombosis, and local- 
ized tumors, such as islet cell carcinoma or 
a rare adenocarcinoma of the pancreas, lo- 
In the 
latter type of situation, resection of the prox- 
imal superior mesenteric artery and of the 
involved portion of the portal vein, as advo- 
cated by Child, would allow an en bloc re- 


cated about the base of these arteries. 


section of pancreatic tumors hardly possible 
when these vessels are left in place. 


SUMMARY 

In cases requiring resection or ligation of 
the proximal portion of the superior mesen- 
teric artery or celiac axis, preservation of 
blood flow may be secured by anastomosis 
to the left renal artery. 

This has been done in 14 dogs with throm- 
bosis at the union in 7. Gangrene of the 
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viscera thus deprived of arterial blood supply 
ensued in five. 


Anastomosis of the superior mesenteric 
artery to the lower aorta resulted in throm- 
bosis and ileal infarction in all of six dogs. 


BIBLIOGRAPHY 

Anson, B. J.; Cauldwell, E. W.; Pick, J. W., and 
Beaton, L. E.: Anatomy of Pararenal System 
of Veins, with Comments on the Renal Arteries, 
J. Urol. €0:714-737 (Nov.) 1948. 

Blalock, A., and Levy, S. B.: Gradual Complete 
Occlusion of Celiac Axis, Superior and Inferior 
Mesenteric Arteries, with Survival of Animals: 
Effects of Ischemia on Blood Pressure, Sur 
gery 5:175-178 (Feb.) 1939. 

Child, C. G., IIL; Milnes, R. F.; Holswade, G. R., 
and Gore, A. L.: Sudden and Complete Oc- 

clusion of the Portal Vein in the 

Mulatta Monkey, Ann. 

(Sept.) 1950 


Macaca 
Surg. 132:475-495 
Hahn, R.: 
Z-Plasty Technique to Hollow Cylinder An- 


Holman, E., and Application of the 


SUPERIOR 


MESENTERY ARTERY 

astomosis: Experimental Study in the Surgery 
of Blood Vessels, Ann. 138 : 344-350 
(Sept.) 1953. 


Surg. 


Hurwitt, E. S.; Altman, S.; Borow, M., and Rosen- 
blatt, M.: Arterial 

Experimental Study, Surgery 34:1043- 
1060 1953 

Nelson, L. E., and Kremen, A. J 
Occlusion of Superior Mesenteric Vessels with 


Intra-abdominal Anasto- 


moses 


Experimental 


Special Reference to the Role of Intravascular 
Thrombosis and Its Prevention by Heparin, 
Surgery 28:819-826 (Nov.) 1950 
Shaw, R. S., and Green, T. H., Ir 

Mesenteric Infarction Following Inferior Mes- 
of the 
Med 


Massive 
Ligation in Resection 
Colon for Carcinoma, New 
248:890-891 (May 21) 1953 
Shumacker, H 


Experimental Studies in Vascular Repair: | 


enteric Artery 


England J. 
B., Jr. and Lowenberg, R. I 
Comparison of Reliability of Various Methods 


of End-to-end Arterial Sutures, Surgery 24: 
79-89 (July) 1948. 


‘ 


LOCAL TREATMENT OF BURNS CAUSED 
Experimental Study 


JAMES R. NUNN, B.A. 
and 
WILLIAM H. POTTER, M.D., Buffalo 


A A RECENT surgical conference at 
the Edward J. Meyer Memorial Hos- 
pital, the question of how best to treat pa- 
tients burned by molten tar was raised, Two 
answers were given to this question: One 
group maintained that the tar should be re- 
moved from the burn site; the other group 
held that the tar should be touched, 
that it would slough off by itself with the 
underlying damaged tissue without lengthen- 
ing the healing process or interfering with 
it. 


not 


We used in this experiment a modifica- 
tion of the treatment outlined by Allen and 
Koch (1943), who suggested sterile petro- 
latum gauze strips, gauze fluffs, and pres- 
sure over the burn site supplied by an elastic 
roller bandage. This method eliminated dead 
spaces and prevented the loss of much plasma 
fluid, 

In our procedure we used, in addition to 
the pressure bandages, thick plaster casts 
as suggested by Levenson and Lund (1943). 


However, our purpose was not only to apply 


pressure but also to prevent the animal from 
removing his dressings and still permit am- 
bulation, The plaster proved relatively suc- 
cessful but had to be reapplied frequently, 
since the animals often chewed through the 
layers of plaster gauze, 

Cope (1943) and Levenson and Lund 
(1943) suggested that burned tissue should 
not be mechanically disturbed if possible. 
In their studies they neither débrided the 
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BY MOLTEN TAR 


wounds nor cleansed them in any way ex- 
cept to remove the large pieces of foreign 
material from the burn site. In our study 
we cleansed the exposed surfaces of the 
treated right foot with green soap, as de- 
scribed by Elman, Merry, Beguesse, and 
Tisdale (1946), 

Penicillin was used prophylactically in all 
the animal studies herein outlined (klman 
and others, 1946). 


METHOD 

Five dogs weighing approximately & to 
10 kg. were subjected to the following pro- 
cedure : 


1, Roofing tar (asphalt) with a melting point of 
138 C., supplied by a Buffalo roofing concern,* was 
heated to 222 C. This temperature was used becaus« 
it is the temperature at which most roofers apply 
the material 

2. The animal was anesthetized with veterinary 
sodium pentobarbital solution either intravenously 
or intraperitoneally 

3. The dogs’ forepaws were shaved to a_ point 
several centimeters above the wrist joint. 

4. The forepaws were then photographed with a 
35-mm. camera using indoor co'or film 

5. The paws were marked to the desired level 
with wax pencil and dipped to this mark in the 
molten tar for a period of two seconds 

6. The tar clinging to the animal's forelimbs was 
allowed to set for 20 minutes. 

7. The tar was removed from the right paw (the 
control) with ether. 

8. The forepaws were then photographed together 
to show the treated area and the area covered by 
tar, the left nontreated paw. 


9. The right forepaw (control) was then thor 
oughly cleaned with green soap and dressed with 
sterile petrolatum gauze. Sterile gauze fluffs were 
generously applied over the entire burn area and 
firmly held in place by a 3-in. (7.6 cm.) elastic 
roller bandage 


* Universal Roofs and Sidings 
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10. The left forepaw was lightly bandaged with 
a 2-in. (5 cm.) roller gauze applied directly over 
the tar. 

11. Each forepaw was encased in a thick plaster 
cast consisting of two rolls of 3-in. plaster bandage 
apphed to cach limb. 

12. The 1,000,000 
penicillin procaine intramuscularly daily for at least 


animals were given units of 
the first week following the burning procedure. Ii 
infection was noted after this period additional peni 
cillin was administered 

13. The casts were removed at irregular intervals 
of from two days to one week. This procedure was 
with the animal under sodium pento 


carried out 


barbital anesthesia. The wounds were irrigated with 


sterile isotonic sodium chloride solution and dressed 


is previously described, including new plaster casts 
Color photographs were taken each time the dress 
ings were changed. This procedure was continued 
unti! epithelial regeneration was well advanced. At 


no time was any attempt made to remove the tar 


irom the untreated forepaw (left) 


The two- second burning exposure period 
was used arbitrarily, assuming that human 
exposure would probably be no longer than 
this if a man fell into a hot tar bucket or was 
splashed with hot tar, a not uncommon o¢ 
currence in the trade, 

The ether cleaning method proved to be 
a lengthy task, requiring up to 45 minutes 
of vigorous treatment for removal of the tar 
from the few square centimeters of skin in 
volved. The area between the animal's toes 


was especially difficult to cleanse 


The 222 C. temperature of the tar pro 
duced second and third degree (intermediate 
and full thickness) burns over the entire 


exposed surface. Edema rapidly developed 
in the tissue of the cleaned right control 
forepaw. Edema was noted in the left fore- 
paw on which the tar remained but to a 
lower degree. 

The heavy plaster casts were needed to 
prevent the animal from removing the dress- 
ing and the tar. These casts also enabled 
the animal to walk without apparent discom- 
fort. The casts were reapplied each week, 
but often, owing to the dog's persistent ef 
forts to remove the plaster, it was necessary 
to reapply them more frequently. The dress- 
ing and cast treatment was continued until 


epithelial regeneration was well advanced. 


MOLTEN 


TAR 


\t this point the dressings were no longer 
applied and the wounds were allowed to 
heal without further treatment 

The tar 
left foot until it sloughed with the underlying 


was allowed to remain on the 
necrotic tissue. When the tar and the under 
lying tissue had sloughed, the wound was 
then treated exactly as the right (control) 
limb had been treated, with sterile petro 
The 


lable shows the number of days for the tar 


latum gauze and pressure dressings 


to slough from the untreated foot, the number 
of days for marked epithelial regeneration, 
and the number of days for complete epi 
thelization of the denuded area to take place 


lime Required for Sloughing, Epithelial Reqenera 
tion and Complete Epithelization 


Marked 
Epithelium 


Tar Regeneration 
Sloughed 
Lett Right Left 
Un Treated Un Complete 
treated (Control treated Epithelization * 
Fore Fore (Pore 
Dox paw, paw), paw), Right, Left, 
No Days Days Days Days Days 
Is Is ot 
* The time required for complete epithelization may 
actually have been two to three days shorter than te 
orded, since the animals were not examined each day 


COMMENT 


lable that im all 
cases but that of Dog 5 marked epithelial 


It can be seen from the 


regeneration occurred at the same time. In 
Dog 5, there is a difference of two days in 
favor of the control or treated burn. Since 
the observations were made at irregular in 
tervals and were necessarily subjective, the 
difference in healing progress here may be 
more apparent than real. Furthermore, a 
two-day difference at this point does not 
seem to be significant, when 28 to 57 days 
are required for complete healing of the 
wound. 

In regard to animals 4 and 5, the treated 
and untreated wounds were completely 
healed at different times, with a difference 
of 10 to 14 days respectively. Since during 
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the late stage of the experiment no dressings 
were applied to the burns but the wounds 
were merely left open to the air and the 
dogs’ own method of “treatment,” more 
attention to one paw than the other by the 
dog or some slight additional trauma may 
have accounted for this difference in time 
required for complete healing of the burned 
surface. 
CONCLUSIONS 

The 
the tar is removed, burns in dogs caused 
by molten tar heal at about the same rate. 
The tar on the untreated limb does not ap- 
parently cause any irritation which would 
slow up the healing process, Actually the 
thick coating of tar may have prevented the 
loss of a considerable amount of fluid, as it 
apparently reduced the edema in the un- 
treated limb. 


Table shows that, whether or not 


It is our opinion, however, that the addi- 
tional trauma inflicted upon a patient whose 


burns are treated first by removing the tar 


with ether or other solvents is needless. If 
the tar is left in place, it saves the patient 
this damage and the operator the needless 
tedious task of removing all the tar from 
the skin surface. 

One of us (J. R. N.) accidently experi- 
enced a burn of this sort while carrying out 
the experiment. Considering the time re- 
quired for removing the tar from the skin 
and the tenderness of the small area involved, 
the pain resulting was out of proportion to 
the final result. 


A. M. A. ARCHIVES OF SURGERY 


SUMMARY 


The forepaws of five dogs were shaved 
and dipped for two seconds in molten tar 
at 222 C. 

The right paw was cleaned with ether 
and treated with petrolatum gauze and pres- 
sure dressings. The left paw was untreated, 
except that casts were then applied to pro- 
tect both burned paws. 

Periodic observations were made to de- 
termine the healing rate in both paws, Com- 
parative photographs were taken in color. 

The initiation of the healing process ap- 
peared obvious at the same time, except in 
one case, in which healing of the untreated 
limb was about two days slower than that 
of the treated limb, 

Some variation in complete healing was 
noted but does not seem significant. 

It is concluded that either removal or non- 
removal of the tar in this type of burn will 
give the same result; however, since the 
cleaning procedure inflicts trauma, leaving 
the tar appears to be the better procedure. 
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BEHAVIOR OF SPLIT-THICKNESS, DERMAL, AND FULL-THICKNESS 


SKIN GRAFTS IN THORACIC CAVITY 
An Experimental Study 


CHARLES E. HORTON, M.D. 

FRANK CAMPBELL, M.D. 

RICHARD CONNAR, M.D. 

JOSEPH McWHIRT, M.D. 

and 

KENNETH PICKRELL, M.D., Durham, N. C. 


HE USE of autogenous dermal skin 

grafts in clinical thoracic surgery has 
been reported by several investigators. In 
1949, Gebauer * first recorded the use of der- 
mal grafts for the repair of benign strictures 
of the trachea and bronchus. Sealy,® in 1952, 
wrote of similar experiences with this type 
of graft in the reconstruction of portions of 
the trachea. The utilization of a full-thickness 
skin graft for the repair of a penetrating 
wound of the trachea was reported in 1953 
by Hanner,’ and split-thickness skin grafts 
to cover thoracic wall defects have been re- 
ported by Pickrell and others." 

I’xperimental data on the growth of skin 
in the thorax is exceedingly limited. In 1952, 
Geever® recorded the repair of diaphrag- 
matic defects in dogs with cutis grafts. 
Horton and associates '® have investigated 
the use of skin to repair arterial defects of the 
thoracic and abdominal arteries in dogs. 
Other than this, no record has been found in 
the literature of the growth and fate of skin 
grafts in the thoracic cage. 

The behavior characteristics of autogenous 
skin grafts in positions other than on the ex- 
ternal surface of the body is currently re- 
Skin has 
grafted in the mouth," the orbit,’* the va- 
gina,’* the urethra,’* the urinary bladder,'® 
on ileostomy stumps,'* in mastoid cavities,"’ 


ceiving limited attention. been 
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and in hemoplasties '* and has been used 
widely as filler substance for contour losses.'” 
have de- 


Recently, Horton and colleagues 
scribed the behavior of skin grafts in the 
peritoneal cavity of dogs, on omentum, intes- 


tines, stomach, liver, spleen, ureter, and 


aorta. It was found that skin buried in the 
abdominal cavity grows well and _ persists, 
and various conditions were postulated in 
which the use of such buried grafts might be 
indicated. The experimental reconstruction 
of segments of ureters has been accomplished 
with the use of a tubed skin graft growing on 
peritoneum,.*' Skin patches of dermis have 
been used successfully to repair large anterior 
defects of the thoracic and abdominal aorta 
in dogs, and circumferential skin grafts show 
promise in the replacement of total segments 
of arteries.'° 

With the knowledge of the normal growth 
characteristics of skin in the thorax, it is 
hoped that many additional clinical applica- 
tions may be discovered for procedures em 
ploying buried skin grafts. 

METHOD OF EXPERIMENT 

Healthy adult mongrel dogs were employed as 
subjects and were anesthetized with sodium pento- 
barbital given intravenously. An endotracheal tube 
was inserted for positive pressure oxygenation, and 
the left side of the chest was shaved and prepared 
with hexachlorophene (pHisoHex) and benzalko- 
After sterile drapes had been 


nium (Zephiran) 


applied, free split-thickness grafts (0.008% in.) were 
obtained from the chest wall, using the Brown or 
Padget-Hood dermatome. Dermal grafts of varying 
size were then cut from the donor split skin areas, 
and sections of full thickness skin 
from nearby normal skin. The grafts were wrapped 


were obtained 


in saline sponges, while the pleural cavity was 
entered through a routine intercostal incision. Using 
interrupted sutures of 00000 black nonabsorbable 
(surgical) silk, the grafts were securely fixed on 
the parietal pleura, on chest wall denuded of pleura, 
on the diaphragm, aorta, esophagus, lungs, trachea, 


221 


ue 
e 


Fig. 1.—Microscopic section of portion of uni- 
locular cyst formed by growth of split skin on intact 
pleura. 


pericardium, and heart. The chest was closed with 
sutures of 3-0 black silk, and the animals returned 
to their cages without dressings, All incisions and 
donor without complication. Post 
operatively, 300,000 units of penicillin was given 


sites healed 


daily to each dog for seven days. 


Grafts in the Thoracic Cavity 


Site Split 
Lung ‘ 
Diaphragm 
Pericardium 
Heart 
Ksophagus 
Parietal pleura 
Trachea 
Aorta 


Dermal Full Total 


2 
2 
% 


= 


x 
= 


RESULTS OF EXPERIMENTS 


A total of 51 intrathoracic grafts varying 
in size from 2 to 4 sq. em, were observed for 
periods of from one to six months. 

Split-Thickness Skin’ Grafts. 
togenous split thickness skin grafts grew 
When placed 
on intact parietal or visceral pleura, each 


Free au- 


without failure in the thorax. 


Fig. 4.—-The skin grafts shown previously in 
Figure 3 have been bisected, A, the split skin graft 
has been divided and one-half of the cyst opened to 
show the unilocular cystic formation. B, the full- 
thickness skin graft has been divided; there is no 
cyst formation, C, the dermal graft has been 
divided ; there is no cyst formation. 


Fig. 2,—Split-thickness graft on chest wall de- 
nuded of pleura. Note there is no cyst formation 


Fig. 3.—A, split-thickness skin on upper lobe of 
lung. B, full-thickness skin on lower lobe of lung. 
C, dermal skin graft on lower lobe of lung. 
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Fig. 5.—Split-thickness skin graft on peri 
cardium. Note the large unilocular cyst formation 


graft formed a large unilocular cyst by the 
growth of the skin edges superiorly and then 
medially, in the shape of an incomplete circle, 
finally to fuse in the central portion (Fig. 1). 
The interior of the cyst was lined with the 
graft-stratified squamous epithelium and 
contained a thick greenish-white material, 
full of small free stubs of hair and desqua- 
mated epithelial cells. With the growth of the 
graft skin edges superiorly, the normal un- 
derlying attached tissue was also pulled par- 
tially around the circumference of the graft. 
The remainder of the tissue, forming a nutri- 
ent base from the top of the graft cyst, was 
composed of vascular fibrous tissue growing 
over the top of the graft as the skin edges 
advanced, Split-thickness grafts placed on 
muscle denuded of pleura did not form a cyst 
but merged with the nearby cut edges of the 
pleura (Fig. 2). When several split-skin 
grafts were placed adjacent one to the other, 
over intact pleura, the stratified squamous 


Dermal graft in thorax after one month 
Note the intradermal cystic formation. 


Fig. 6. 
of growth. 


Fig. 7.—Dermal graft in thorax after six months 
of growth. Note the disappearance of the adnexal 
glands. 


epithelium of the adjacent graft edges merged 
and only one large cyst was formed. 

Split grafts on the lungs formed the ex 
pected type of unilocular cyst, but in addition 
produced immobilization of the lung tissue 
beneath the graft. In each instance a pneu 
monic process, as seen in histologic sections, 
occurred at this site. This did not deter the 
growth of the graft, and resolution of the 


Fig. &8.—Dermal graft on lung 
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Fig. § 1, dermal skin graft on heart. B, micro- 
scopic appearance of dermal graft on heart. 


pheumonic process occurred in two to three 
months (Figs. 3 and 4). 

The growth of split skin grafts on the dia- 
phragm did not differ from other pleural cov- 
sites. Unilocular 
however, in this lo- 


ered surfaces or 
formed in each instance ; 


cation, the function of the diaphragm did not 


cysts 


seem to be impaired, 

Split grafts on the pericardium and heart 
grew into unilocular cysts lined with stratified 
squamous epithelium similar to that seen in 
split skin cysts growing on pleura (Fig. 5). 
Although the heart was not disturbed grossly 
by the presence of the cyst, some microscopic 
distortion of the underlying muscular wall 
was noted at the site of each graft. 

When circumferential split grafts were 
placed on the esophagus, the grafts again 
formed unilocular cysts. In addition, the thin 
split skin contracted markedly during the 
first three months of growth and produced a 
partial obstruction of the esophageal lumen. 

Split grafts on the trachea likewise formed 
unilocular cysts and underwent considerable 


Fig. 10.—A, circumferential dermal graft on eso 
phagus. There is no cyst formation and no distor 
tion of the esophagus. B, microscopic appearance 
of dermal graft on esophagus. 


The exact amount of contraction 
in each graft is difficult to estimate with ac- 
curacy as the skin graft itself is pliable and 


contraction. 


stretches easily in all directions. Therefore, 
both the skin graft and the various donor 
areas change in size and shape according to 
intrinsic and extrinsic pressures. 

Unilocular cystic formation did not occur 
when circumferential split grafts were placed 
In the 
other five cases of split grafts on aorta, the 
skin united solidly with aorta wall and ap- 


on the aorta, except in one instance. 


parently remained as a living cellular aorta 
jacket, with no distortion of the vessel. 
Dermal Skin Grafts—When autogenous 
dermal grafts were placed in the thorax, com- 
There 
was no instance of unilocular cyst formation 


plete growth occurred in each case. 


as was noted in buried split skin grafts. 
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BEHAVIOR OF SKIN GRAFTS 


After one month of growth in the thorax, 
the dermis graft was grossly composed of a 
thick fibrous structure containing numerous 
small intradermal cystic structures 1 to 2 mm. 
in size. Microscopically, these small cysts 
were noted to be the remnants of the adnexal 
glands, which were showing early signs of 
disintegration (Fig. 6). After three months 
of growth, there was noted a marked degree 
of glandular destruction, and in six months 
no remnants of epithelium could be found 
(Fig. 7). The dermal grafts were then uni- 
form gray fibrous tissue of considerable 
strength and thickness. In no case did large 
intradermal cystic formation persist, or did 
the permanent growth of hair occur. 

Dermal grafts on the lung grew well, but 
underneath each graft the lung was involved 
in a pneumonic process (Fig. 8). Micro 
scopic examination of this immediate area 
after six months of growth revealed a diffuse 
fibrosis of the lung, with the graft persisting 
as a fibrous structure over the periphery 
A tendency of the dermal graft on the lung 
to adhere to the parietal pleura was noted in 
one animal. In this instance, the adhesions 
which formed were thick and fibrous in na 
ture. 

On the diaphragm, the dermal grafts ex 
hibited no unusual characteristics, persisting 
as fibrous tissue at about the fifth or sixth 
month. 

Similar grafts on the pericardium grew 
without difficulty and without large cystic 
formation. In six months these grafts were 
also void of epithelial elements and were com- 
posed of mature fibrous tissue. 

When dermal grafts were placed on the 
heart, each graft grew without distortion or 
difficulty (Fig. 9). The constant motion of 
the heart apparently did not hamper the uni- 
form growth of the graft. 

On the esophagus, circumferential dermal 
grafts grew normally and did not show a de- 
tectable degree of contraction. No evidence 
was seen of obstruction or impairment of 
peristalsis. No permanent cysts were formed 
and the graft persisted as a living portion of 
the esophagus (Fig. 10). 


Dermal grafts on the parietal pleura did 
not form large unilocular cysts, but grew as 
expected in their original position, Ulti- 
mately, no evidence of epithelium was found 
at the graft site. 

Circumferential dermal grafts on the tra- 
chea grew uniformly without appreciable 
contraction or distortion. No large cystic 
formation was noted, and in five to. six 
months all epithelial elements had disap- 


& 


Fig. 11.—Circumferential dermal skin graft on 
thoracic aorta. 


peared, leaving only a mature fibrous tissue 
covering. 

Dermal skin grafts on the thoracic aorta 
grew without difficulty and added strength 
and thickness to the vessel wall (Fig. 11) 
No evidence of distortion was present at any 
time. Within six months all epithelial ele- 
ments had disappeared and the aorta was 
composed of a tough vascular fibrous tissue 
graft, growing and adhering to the original 
vessel wall. 
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Full Thickness Grafts.—The behavior of 
full-thickness grafts in the thorax did not 
differ from the growth of dermal grafts in 
the chest, except that in the first two to three 
weeks a small growth of hair occurred from 
the full-thickness skin. Soon after this period, 
the hairs extruded and were lost. Full thick- 
ness skin growing on the lungs, diaphragm, 
pericardium, heart, esophagus, parietal 
pleura, trachea, and aorta did not form uni- 
locular cysts, and at about the fifth or sixth 
month had lost all evidence of epithelium, 
remaining as highly vascular, adult fibrous 
tissue. No contraction was evident, and no 
infection was demonstrated at any time, 
other than in the lung periphery immediately 
beneath the graft, as described previously. 


COMMENT 


The relative value of autogenous split 
thickness, dermal, and full thickness skin 
growth in the thoracic cavity is easily deter- 
mined by this experiment. Since split thick- 
ness skin grafts form unilocular cysts on 
intact pleural surfaces, whereas dermal and 
full thickness grafts do not, a definite supe- 
riority of the latter types of buried grafts is 
demonstrated, It is also apparent that the 
dermal graft has all of the virtues of the full- 
thickness graft, and in addition, possesses 
certain extra qualities of desirability. The 
dermal graft does not temporarily grow hair 
as does the full-thickness graft. Potentially, 
the dermal graft is a cleaner graft, with less 
likelihood of infection from skin bacteria. 
The problem of repair of the donor site in 
clinical surgery is negligible when dermal 
grafts are utilized, since the split-thickness 
graft previously removed from the dermis 
may be replaced to cover the full-thickness 
skin loss. When full-thickness skin alone is 
used, additional methods of wound closure 
would be necessary. Therefore, with the ex- 
ception of split skin grafts used as linings 
for denuded thoracic wall flaps, the buried 
dermal graft is apparently the graft of choice 
in the thorax, 

We believe the investigation of such buried 
grafts should be continued, as there are many 
potential uses for free living grafts in the 
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chest. Further study of skin on the esoph- 
agus is now underway in our laboratory. 
We hope to report the reconstruction of total 
segments of the esophagus with skin in the 
near future. In addition, if an anastomosis 
between severed esophageal ends is under 
tension, the use of a broad circumferential 
dermal graft over the suture line may prove 
desirable, to relieve the tension and prevent 
leakage. 

Dermal skin grafts of the trachea have pre- 
viously been utilized with success in certain 
selected cases of stenosis of the trachea and 
bronchi, In addition, dermal grafts could be 
used to assure an airtight anastomosis be- 
tween a severed bronchus or trachea by re- 
inforcing the suture line with a graft. The 
reconstruction of a circumferential segment 
of trachea or bronchus presents many tech- 
nical problems at present, but these may be 
overcome after thorough investigation. 

Dermis may be used as a reinforcing ma- 
terial for thoracic aneurysms. De Takats ** 
and Lowenberg ** have successfully used 
cutis grafts as a supporting jacket around 
abdominal aorta aneurysms. Although this 
procedure has not been attempted in the 
thorax, the data presented in this experiment 
indicates that it is possible to extend the 
operation to include, in certain instances, 
aneurysms of the thoracic aorta, 

Cooley and De Bakey ** cast considerable 
doubt on the value of nonautogenous irri- 
tating substances placed on the outside of 
aneurysms to promote fibroplasia. It is felt 
that placing an impervious, nonvascular ma- 
terial on the exterior of the vessel wall may 
preclude all chance of extrinsic nourishment 
to the aneurysm. If, in addition, the aorta 
wall is malnourished from the interior, owing 
to thrombi and disease, the tendency to rup- 
ture may be enhanced, instead of retarded. 
On the other hand, such a tendency would 
not be present with dermal graft reinforce- 
ment of diseased vessels, since the graft is a 
vascularized, growing, living support. When 
portions of aneurysms are excised and the 
remaining vessel wall tailored to produce a 
normal-sized vascular channel,” it is logical 
to assume that such a dermal graft sleeve 
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would greatly aid in supporting the remain- 
ing vessel wall. 

Other uses for the buried skin graft may 
hecome apparent after more thorough study 
and investigation. We hope to have addi- 
tional data on the clinical indications and 
application of buried autogenous skin grafts 
in the thorax in the near future. 
CONCLUSIONS 


SUMMARY AND 


1. Although buried autogenous skin grafts 
utilized in thoracic 
surgery, few data on the experimental be- 
havior and the fate of skin grafts inside the 


have been clinical 


chest have been found. 

2. Autogenous split-thickness, dermal, and 
full-thickness grafts grow without failure, 
when the lung, dia- 
phragm, pericardium, heart, esophagus, pa- 


fixed securely on 
rietal pleura, trachea, and thoracic aorta. 

3. Split-thickness skin grafts grow to form 
a large unilocular cyst, when placed on intact 
pleura, pericardium, or heart. 

4. Adjacent grafts of split-thickness skin 
on intact pleura unite to form one large skin 
graft, which produces a unilocular cyst by 
peripheral skin growth. 

5. Intrathoracic split-thickness skin on 
areas denuded of parietal pleura does not 
encyst, but merges with the adjacent edge of 
normal pleura. 

6, Split-thickness skin grafts undergo in- 
herent contraction when placed on uninjured 
areas inside the thoracic cavity. 

7. Dermal grafts do not form large uni- 
locular cysts, but remain flat and free of 
distortion when growing on the lung, dia- 
phragm, pericardium, heart, esophagus, pa- 
rietal pleura, trachea and aorta. 

8. Circumferential dermal grafts show no 
appreciable evidence of contraction or dis- 
turbance when placed around tubular struc 
tures such as the esophagus, trachea, and 
aorta, 

9. Small, 1 to 2 mm., intradermal cysts 
occur in buried dermal grafts within the first 
month of graft growth. These cysts dis- 
appear and all epithelial structures of the 


graft disintegrate within six months, leav- 
ing a firm fibrous tissue which represents 
the original graft 

10. Full-thickness grafts do not form large 
unilocular cysts as does split thickness skin. 

11. Minute intradermal cysts, 1 to 2 mm. 
in diameter, occur in the full thickness graft, 
as in the dermal graft, and disappear with 
the adnexal glands over a six months’ pe- 
riod, leaving a fibrous tissue form represent- 
ing the original skin. 

12. A few 
growth in buried full-thickness skin grafts, 


small hairs show temporary 
but these hairs are extruded within four to 
six weeks postoperatively, 

13. Dermal grafts are apparently superior 
to full-thickness and split-thickness grafts 
in the majority of intrathoracic grafting pro 
cedures. 

Possible clinical applications of these find- 


ings are discussed, 
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PANNICULAR LUMBOSACROILIAC HERNIA 


BERNARD J. FICARRA, M.D., Roslyn Heights, Long 
Island, N. Y. 


AINFUL pathologic conditions of the 

back are the source of much medical and 
surgical interest. So intense is the interest 
in this subject that symposia are held almost 
annually at meetings in order to unravel the 
conundrum of “backache.” These symposia 
feature panel discussions composed of a 
neurosurgeon, radiologist, orthopedist, and 
physiatrist. Often these meetings terminate 
without answering all the questions concern- 
ing pain in the back. 

It is fitting, therefore, that when there is 
a cure for one cause of backache that this 
entity should be emphasized. Specific refer- 
ence is made to an infrequently discussed 
cause for low back pain, namely, subfascial 
fat herniation. The this 
dition was first described by the English 


presence of con- 
authors Copeman and Ackerman, in 1944, 
A year later Ralph Herz, of Key West, 
Florida, corroborated their findings. Since 
1945, he has written and lectured extensively 
on subfascial fat herniation as a cause of low 
back pain.* 

Since 1945 there have been sporadic refer- 
ences in the literature to herniation of fascial 
fat.t Including those of the original authors, 
there are no more than six articles on this 
subject. 

Unfortunately, there has been no uni- 
formity of terminology to describe this clini- 
copathologic entity, and for this reason some 
articles may be hidden in the literature under 
an unfamiliar name. 
fore, that herniation of fascial fat as a cause 
of low back pain be called pannicular lumbo- 


It is proposed, there- 


sacroiliac hernia. The adjective pannicular 

Director of the Department of Surgery, Roslyn 
Park Hospital. 

* References 1-4. 


+ References 5 and 6. 


is used to emphasize the “fatty” nature of the 
hernia, and lumbosacroiliac, to denote the 
commonest hernial sites in the low back area. 

ETIOLOGY 


AND PATHOLOGY 


Beneath the deep fascial layer of the back 
is a stratum of fat (Fig. 1). This is a normal 
anatomic layer which has not been stressed 
sufficiently by When 
this subfascial fat comes through, or pierces, 


surgical anatomists. 


the deep fascia which confines it, a hernia 


| 


Diagrammatic presentation of the normal 
distribution of subfascial fat according to Copeman 


Fig. 1. 


and Ackerman. (This illustration is reproduced 
through the courtesy of Dr. Ralph Herz.) 


results, It usually occurs in the lumbosacral 
or sacroiliac region, as a result of trauma 
which produces a weakened area or rent in 
this deep fascial layer. 

Another etiologic factor is the sudden loss 
of weight in obese women. This loosens the 
subfascial fat, and in the areas where the 
cutaneous branches of the posterior rami of 
the last three lumbar nerves pierce the deep 
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fascia (through definite foramina or inter- 
stices) a globule of loosened fat may pro- 
trude through these openings, resulting in a 
pannicular hernia. Although these hernia- 
tions are usually unilateral, they may be bi- 
lateral. 

athologically, pannicular hernia is ordi- 
nary fat tissue which has passed from its 
normal anatomic location in the subfascial 
space to a more superficial stratum. This 
fatty tissue may assume different shapes and 
may be solitary or clustered like a “bunch 


of grapes.” Copeman and Ackerman have 
classified the fat tissue as pedunculated, non- 
pedunculated, and foraminal. Histologic sec- 


tion demonstrates normal fat tissue. 


CLINICAL PICTURE 

The patient with a pannicular hernia seeks 
medical care for one of two reasons—pain or 
the presence of a mass in the lumbar or 
sacroiliac regions, Pain is most prominent 
when the fat tissue pushes through the 
foramina of the lumbar nerves, as previously 
mentioned, The pain is severe, and the pa- 


tient may be unable to move at the height of 


the pain, Almost all patients will complain of 


some degree of backache, which the patient 
can localize to a trigger area (Fig. 2). The 
pain in the back may be referred to the 
sciatic region, the thigh, testis, or elsewhere. 

When the patient feels the mass or masses 
they are painful nodules, The chief finding is 
single or multiple painful nodules, Palpation 
of the lumbodorsal area will elicit trigger 
points of pain (Fig. 2), Copeman and Ack- 
erman found that the distribution of fat in 
the lumbar and lumbosacral area in an ana- 
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Fig. 2.—Distribution of trigger points of pain and 
the sites of pain patterns as reported by Copeman 
and Ackerman. (Illustration reproduced through 
the kindness of Dr. Ralph Herz.) 


tomical study of cadavers coincided with the 
distribution of trigger points of pain, which 
they call “pain pattern.” 

This pain follows a pattern which com- 
mences above and goes downward along the 
lateral border of the sacrospinalis muscle 
from the costal margin to the crest of the 
ilium. In the gluteal region the points are 
found along the crest of the ilium, a little 
below the crest, and at the level of the poste- 
rior iliac spine. These trigger points are simi- 
larly found along the sacroiliac joint level. 
The Table presents the salient features of six 
patients who had pannicular hernias which 
were treated surgically. 

In addition to the six cases presented, 
many other patients were seen who had pan- 
nicular Most of 
these refused surgery and were treated by 
local infiltrating anesthesia of 1% procaine 


lumbosacroiliac hernias. 


Case Studies 


Occupation 
Housewlfe 


Secretary 


Painter 


Housewife 


Bank guard 


Physician 


Result 
Following 
Surgery 


Excellent 


Duration of 


Major Complaint Symptoms 


Acute low back pain 
bilaterally 

Fell downstairs, causing lyr 
pain tn left iliac crest 

Fell from seaffold, 3 mo 
pain right iliac crest 

Left-sided backache 2 mo 
after pushing chair 

Painted his floors on 2 wk 
holiday; low back 
ache 

Lumbar pain after 3 wk 
shoveling snow 


7 mo 
Exeellent 
Excellent 
Excellent 


Excellent 


Excellent 


: 
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No Yr Sex 


PANNICULAR LUMBOS 


IC ROILIAC 


Fig 3 
identification 


Operative incisions employed for the 
and repair of pannicular hernias 
of Dr. Ralph Herz.) 


(Courtesy 
hydrochloride (Novocaine). The six cases 
are reported because they actually came to 
surgery and the true nature of the pathology 
was established at the operating table. It is 
remarkable to note that these patients are 
permanently relieved of pain when surgery is 
accomplished. 


DIFFERENTIAL DIAGNOSIS 


Palpation of a painful nodule or nodules 
in the lower back should lead one to suspect 
the presence of a pannicular hernia. Fibro 
sitis or myofascitis are terms frequently 
given to subfascial fat herniation, since it has 
been erroneously thought that nodules in the 
back 


When these pannicular hernias are found, 


are due to excessive fibrous tissue. 
a therapeutic test via an injection of 1% pro 
caine hydrochloride beneath the nodule will 
give almost immediate relief, and this is a 
valuable diagnostic aid 

In the differential diagnosis a careful his 
tory is important. A history of injury, a fall, 


An 


adequate physical examination demonstrates 


or rapid loss of weight is significant. 


painful nodules and trigger points either uni 
laterally or bilaterally. 

Routine x-ray studies of the spine should 
be taken to eliminate disease or injury to the 
bone, because one or more causes of “pain in 
the back” may exist simultaneously, 

When fatty tissue is found at the time of 
the operation, one other entity must be con- 
sidered, This entity is panniculitis, which is 
an inflammation of subcutaneous fatty tissue. 
Panniculitis may be associated with other 


HERNIA 


rheumatic manifestations or Weber-Christian 


disease (relapsing nodular panniculitis). 
This disease is a clinicopathologic complex 
characterized by recurrent febrile episodes 
and the presence of multiple small tender 


The 


pathologic changes involve the subcutaneous 


nonsuppurative subcutaneous nodules 


fat in a nonspecific inflammatory reaction, 
which may result in fat necrosis and fibrosis 
The 


Weber-Christian disease is manifested in the 


characteristic pathologic picture of 
subcutaneous and visceral fat. Other organs, 
such as the liver, heart, and spleen may show 


nonspecific changes 


rREATMENT 


The treatment of pannicular lumbosacro- 
iliac herniation is either nonoperative or 
operative. The former mode of therapy con- 
sists in the local injection of 1% procaine 
hydrochloride or similar solution beneath the 
nodules. This therapy usually results in a 
dramatic relief of pain. The injection may 
he repeated as often as necessary for sympto 
matic relief. The disadvantages of this mode 
of treatment are that (1) it is symptomatic 
therapy ; (2) the diagnosis is not established ; 
(3) the underlying pathology is not cor 
rected: (4) an acute disease which could be 
corrected surgically may result in a chron 
disease necessitating prolonged symptomati 
therapy. 

Surgical treatment is definitive and perma 
nent. Local anesthesia is preferred when the 
masses are not definitely palpable. This form 


of anesthesia allows the patient to assist the 


surgeon in the proper localization of the 
lesion. Skin infiltration is accomplished with 
Fig. 4.—Postoperative incisions as seen in patient 


reported as Case | \rrow indicates the level of the 


iliac crest 
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procaine hydrochloride in a transverse line 
over the nodule or nodules, An incision is 
made over the anesthetized area (Fig. 3). 
The incision is carried down through the 
superficial fascia, and the mass of lobulated 
fat presents itself into the operative site. 
Usually the mass is much larger than antici- 
pated. The mass is removed via sharp and 
blunt dissection. (n occasion it is difficult 
to delineate the exact extent of the fatty 
masses. When this situation exists, it is often 
necessary to remove adjacent fat tissue in 
order to adequately excise the pannicular 
hernia. When this herniated fat is removed, 
an aponeurotic dehiscence or a foramen 
through which the fat has emanated can be 
seen, It is necessary to obliterate this orifice 
in order to prevent a recurrence. Absorbable 
(catgut) surgical sutures has been my pref- 
erence to close this orifice. All bleeding 
should be controlled, as hematomas form 
vasily in this locality, A rubber tissue drain 
is employed for 48 hours to allow drainage 
of serosanguinous fluid that usually accumu- 
lates. 

It should be remembered that incisions in 
the lumbodorsal area do not heal as rapidly 
or as neatly as those on the anterior abdomi- 


nal wall. Sutures therefore are rarely re- 
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moved before the 10th or 12th postoperative 


day (Fig. 4). 
SUMMARY AND CONCLUSIONS 

Attention is called to a curable cause of 
low back pain. 

This entity is the herniation of subfascial 
fat through the fascia that confines it. 

A name for this type of hernia is pannicu- 
lar lumbosacroiliac hernia. 

Definitive surgical removal of the herni- 
ated fat usually results in a permanent cure. 
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EFFECT OF INTRAVENOUS CALCIUM GLUCONATE 


ON POST-TRANSFUSION HYPOTENSION 
Clinical Observations 


LIEUTENANT JOSEPH G. STRAWITZ 
CAPTAIN JOHN M. HOWARD 

and 

MAJOR CURTIS P. ARTZ (MC), U. S. Army 


NE OF the problems occasionally en- 
countered in the management of seri 
ously injured casualties is post-transfusion, 
postoperative hypotension, The syndrome oc- 
curs within the first 24 hours after transfu 
sion and operation, developing in the serious 
ly injured casualty who has been resuscitated 
with difficulty. Characteristically, the hypo- 
tension will respond to additional transfu 
sions, although, clinically, the transfusion re 
quirements, being large, may seem out of pro- 
portion to blood loss. Less frequently the 
hypotension will be progressive and refrac 
tory to subsequent transfusions and only 
temporarily responsive to vasoconstrictors. 
Autopsy of such patients usually revealed an 
increased weight of the lung.’ This finding 
suggested the probability of pulmonary edema 
secondary to cardiac insufficiency 
Post-transfusion noted in 
approximately 10% of a series of 70 dogs 
after the treatment of hemorrhagic shock 


hypotension, 


with citrated blood, was found to respond to 
the intravenous injection of calcium lactate.* 

Meroney and Herndon,’ working in the 
Renal Insufficiency Center in Korea, demon- 
strated the striking improvement in cardiac 


function when the hyperkalemic patient was 


treated intravenously with calcium solutions. 
A transient state of hyperkalemia was noted, 
12 to 24 hours after injury, in some of the 
more severely injured casualties who had 
not developed renal insufficiency.’ 


From the Surgical Research Team in Korea of 
the Army Medical Service Graduate School, United 
States Army 


*Strawitz, J. G.: Unpublished data 


‘ 


Scott and his associates * demonstrated the 
marked alterations in hepatic function of the 
battle casualty following massive tmjuries 
Citrate metabolism was not included in their 
hepatic studies 

This study, therefore, had as its purpose, 
the empirical evaluation of intravenous cal 
cium gluconate in the treatment of post-trans 
fusion hypotension. It has been based on the 
hypothesis that a relative insufficiency im 
hepatic function following severe injury may 
result in a slowing of the metabolism of eit 
rate which, as an anticoagulant, is adminis 
tered in large quantities during the course of 
massive transfusions. This might be asso 
ciated with a reduction in the concentration 
of ionized calcium in the serum. A reduction 
in the ratio of ionized calcium to potassium 
the 


more likely since the serum potassium not 


concentration in serum would be even 
infrequently rose during the postoperative 
period, A reduction in cardiac output might, 
therefore, result. Since the concentration of 
the 
measured chemically, a therapeutic test of 


ionized calcium in serum cannot be 
calcium appeared the most direct method of 
approach 

Four normotensive controls, three battle 
casualties, and one patient with obstructive 
jaundice have been included in this report 
Except for the last patient, all were young 
men, previously healthy, in the 20- to 30-year 
age range 

RESULTS 

Of the four control subjects, two were 


had 


injuries. Each was observed for one hour 


normal men and two received minor 
after the intravenous injection of 10 ce. of 
10% calcium gluconate. One patient noted 
an increased sense of warmth, but there was 
The 
blood pressure and pulse rate were not al- 
tered. 


no detectable cardiovascular response 
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Four patients demonstrated a_ striking 
response to calcium. 


Case 1,—This 21-year-old soldier suffered shell 
fragment wounds which resulted in a compound, 
comminuted fracture of the mandible and left 
humerus, a perforating wound of the left shoulder, 
and shell fragment wounds of the left leg and right 
arm. He arrived at the forward hospital in moder- 
was difficult because of 


ate shock. Resuscitation 


a persistently bleeding lingual artery. Four thou- 
sand five hundred cubic centimeters of blood was 
given preoperatively and 5,000 cc. during operation, 
The left lingual artery was ligated, and multiple 
wounds were débrided. Postoperatively the sys- 
tolic blood pressure remained at 80 mm. Hg, and 


the pulse rate 120 per minute despite an additional 
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patient received 2,000 cc. of whole blood pre- 
operatively and 2,000 cc. in the operating room. 
Postoperatively, his blood pressure remained at 
levels between 80 and 85 mm. systolic for three 
hours. Further transfusion could not be justified 
on the basis of a minimal blood loss. One gram of 
calcium gluconate in 10 ce. of distilled water was 
given intravenously. The blood pressure immedi- 
ately rose to 104/70 and was maintained at this 
level without further Clinical im- 
provement of the pulse volume was noted. There 
was an increase in respiratory rate and excursion, 
His subsequent course suggested that his normal 
pressure was approximately 105 mm. systolic; a 
pressure often noted among the Korean soldiers. 


transfusion. 


Case 3.—This 23-year-old American soldier was 


wounded by mortar shell fragments, suffering 
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Fig. 1. (Patient 1).— Postoperative, post-transfusion hypotension: Demonstrating the striking 
elevation in blood pressure following the injection of calcium gluconate. This casualty had re- 


ceived 12,000 ce. of citrated blood. 


2,500 ce. of blood. Five hours postoperatively 1 
gm. of calcium gluconate in 10 ce. of distilled water 
was given intravenously over a period of two to 
three minutes. There was an immediate rise in 
blood pressure to 120/80 (Fig. 1); pulse rate, 120 
per minute. The pulse volume and heart tones were 
clinically improved. There was an increase in re- 
spiratory rate and excursion. The blood pressure 
levels as 500 ce, of 
dextran and 1,000 cc. of 5% dextrose in water were 


was maintained at normal 


given over a period of several hours. His subse 
quent course was uncomplicated. 

This shell 
fragment wounds of the head, left thigh, right knee, 
and right forearm, At operation a bony defect in 
the right frontoparietal region was explored, and 
wounds of the arms and legs were débrided. The 
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Case 2, Korean soldier suffered 


penetrating wounds of the right arm, right lower 
thorax, right thigh, lower and middle-back. He was 
admitted to the Surgical Hospital in severe shock 
and requiring 3,500 cc. of blood and 1,000 cc. of 
dextran for immediate resuscitation. At surgery a 
lacerating wound of the right lower lobe of the 
lung, a large laceration of the right lobe of the 
liver, and penetrating wounds of the stomach and 
proximal ileum were found. 
trolled and repair of the bowel was performed. Be- 


Bleeding was con- 


cause of the patient’s critical condition, the soft 
tissue wounds of the extremities were not débrided. 
He was returned to the ward having received a 
total of 7,000 cc. of blood and 1,000 cc. of dextran. 
His blood pressure and pulse were unobtainable at 
this time. An additional 2,000 cc. of blood was 
given, without clinical improvement. 


Systolic 
HOURS 


CALCIUM GLUCONATE AND 


Two grams of calcium gluconate was then given 
intravenously over a period of three to four min- 
There blood 
pressure from an imperceptible level to 85 mm. 


utes. was an immediate rise in his 


systolic. The radial pulse became palpable, and the 
heart tones were louder. Another gram of calcium 
100/50 


was maintained for 1.5 hours, whereupon a sudden 


gluconate produced an elevation to This 
drop in pressure and an increase in pulse rate oc- 
Alternate blood infusions 
were instituted, and the blood pressure and pulse 
were maintained for 16 hours until the patient died. 
hematoma, 


curred. and dextran 


Autopsy revealed a_ retroperitoneal 
large intraperitoneal blood clots, severe laceration 
of the right lobe of the liver, surgical absence of 
the right kidney, and marked pulmonary edema 


Death may have been due to overtransfusion, 
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BLOOD PRESSURE mm Hg 


POST-TRANSFUSION 


2 OGme Coicium Gi 


HYPOTENSION 


whose response was most striking. Several 
others demonstrated a transient response to 
the injection of calcium. A greater number 
demonstrated no response at all, 

Although the effect of calcium was tran- 
sient in several of these patients, and several 
of them died as a result of their wounds, its 
beneficial effect was occasionally very strik- 
ing. Its effect on the blood pressure was 
detectable within one or two minutes after 
injection. The last patient was included be- 
cause the pre-existing hepatic damage and 
the response to calcium injection were both 
quite marked, 
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Fig. 2. 


blood pressure following the injection of calcium gluconate 
jaundice, had received only 4,000 ce. of blood but had preexisting hepatic damage 


CASE 4. 
jaundice secondary to a carcinoma of the head of 


This 60-year-old patient had obstructive 
the pancreas. Pancreatectomy was associated with 
moderate blood loss which did not appear to ap 
proach the 4,000 cc, of 
Nevertheless, his systolic blood pressure remained 
80 to 85 mm/Hg for the last 45 minutes of the 
\fter the 
of 2 gm. of calcium gluconate, his systolic pressure 


blood which he received 


operation rapid intravenous injection 


immediately rose to 115 mm., a level which was 


subsequently maintained (Fig. 2) 


COM MENT 


These four patients were selected from a 


larger group as representing the patients 


Postoperative, post-transfusion hypotension: Demonstrating again the response in 


This patient, with obstructive 


fact that 
striking 
which justifies further study, the results can- 


several patients 
fact 


the 
demonstrated a 


Beyond 


response, a 


not yet be interpreted. The dose of calcium 
to be injected was selected arbitrarily. One 
gram of calcium gluconate contains approxi- 
mately 90 mg. of calcium. If this is all made 
available to the body as ionized calcium, it 
is equivalent to approximately 60% of the 
A distinet, 
though transient, rise in the ionized calcium 


total ionized calcium in the serum 


concentration of the serum would, therefore, 


he expected. Since the casualty may have 
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received the equivalent of a complete ex- 
change transfusion of citrated, calcium-bound 
blood, such a dose of calcium might well 
assist in the body’s effort in rapidly return- 
ing calcium to the ionized state. The presence 
of an actual deficit in the ionized calcium 
concentration has not been demonstrated ; 
it may only be that a relative deficit is pres- 
ent. Ionic calcium is a vital cation, contribut- 
ing with sodium, potassium, and magnesium 
to the function of muscle and nerve cells. 
Their role in maintaining adequate cardio 
vascular function is unquestioned. Further 
study of the cations as well as the phosphate 
and citrate content of serum may explain 
the mechanism of the cardiovascular response 
to calcium. Certainly the role of transfusion 
and citrate in this response has not been 
proved to date. Respiratory stimulation, al- 
though noted as a response to the injection, 
was transient. By increasing the return of 
blood to the right heart, it could have been 
a contributing but minor factor in the re- 


sponse, 
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SUMMARY 


After massive injury and massive trans- 
fusion, secondary hypotension occasionally 
developed in the battle casualty. Hypotension, 
under these circumstances, would sometimes 
respond to the intravenous injection of cal- 
cium gluconate. Continued study is neces- 
sary, but the clinical impression has been 
that the injection of calcium improved the 
cardiac function, as indicated by increased 
quality of the heart sounds, pulse volume, 
and blood pressure. 
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CHOLANGIOGRAPHY 
A Critical Analysis 


HERBERT G. KANTOR, M.D. 
JOHN A. EVANS, M.D. 

and 

FRANK GLENN, M.D., New York 


HOLANGIOGRAPHY is the 
genologic or roentgenoscopic examina- 


roent- 


tion of the biliary tract with the aid of a 
radiopaque medium instilled into the bile 
ducts, usually through a tube or needle. The 
history of the development of the procedure 
from the first instillation of barium paste in 
a biliary fistula, in 1918, to the more modern 
postoperative cholangiogram as first used by 
Saralegui, in 1926, and the operative cholan- 
giogram as described by Mirizzi, in 1931, has 
been discussed rather extensively elsewhere * 
and will not be reviewed further. 

The value of cholangiography in providing 
the detailed 
pathologic information has been attested to 


surgeon with anatomic and 
frequently.t It also has been agreed by many 
authors ¢ that this procedure will lower the 
incidence of unnecessary common duct ex- 
plorations, especially in patients who are poor 
surgical risks, and thus increase the safety 
of biliary tract surgery. 
tions can be avoided by use of the cholangio- 


Secondary opera- 


gram to demonstrate overlooked stones in 
the common duct while the patient is still on 
the operating table and before the abdominal 
incision is closed. 

Despite its many advantages, this proced- 
ure has not had as wide an acceptance as we 
feel it deserves. There are several reasons 
for this. 1, It is a relatively new procedure. 
2. There are many technical inconveniences 

From the Departments of Radiology and Sur- 
gery, The New York Hospital and Cornell Medical 
Center, 

* References 6, 10, 15, 16, and 19. 

t References 8 and 15. 

t References 5, 7, 9, 13, 15, and 17. 


associated with the procedure. 3. There is a 
lack of interest in this problem on the part 
of the roentgenologist and the surgeon. Per- 
haps indicative of the last item is the com- 
plete lack of papers on cholangiography in 
the more popular American roentgenological 
What 


some of these difficulties are and how many 


journals during the past five years. 


of them can be overcome will be discussed 


later in this presentation. 


MATERIAL 

The present study consists of 158 cases 
admitted to the Pavilion Surgical Services 
of The New York Hospital during the five- 
year period from 1947 to 1952. These pa- 
tients had one or more cholangiograms per- 
formed in relation to a choledochotomy or 
other pertinent surgical procedure while un- 
der the care of that department. ‘The indica- 
tions for common duct exploration at this 
hospital have been stated previously by 
Glenn ° and include the following: (1) pal- 
pable stone within the common duct; (2) a 
history of jaundice preceded by or associated 
tem- 
duct 


with pain or intermittent elevation of 
(3) thickened 
wall, with or without dilatation; 


perature ; common 


(4) 
tracted gall bladder containing stones ; 


con- 
(5) 
dilated cystic duct; (6) enlarged head of the 
pancreas, and (7) a prolonged history of 
biliary tract disease in a patient more than 
OO years old, 

There are 171 operative cholangiograms 
and 234 postoperative cholangiograms in- 
No indications for cho- 
the 
advisability of performing it being left to the 


cluded in this study. 


langiography were ever formulated, 
discretion of the surgeon. 
standard procedure was used during this 
period, so that the operative cholangiograms 
include precholedochotomy and postcholedo- 


chotomy cholangiograms done by instillation 
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1.—Operative and Clinical Diagnosis 
(Cases 
Cholelithiasis and 72 
Choledocholithiasia (previous cholecystectomy)... 19 
Cholelithiasia and (no stones 
33 
Chronle cholecystitis and hotomy (no 
stones found) ..... 4 
Choledochotomy only (prey cholee sony 
Stone of eystic duet stump only 3 
Stone of eystie duet stump and common bile duct J 
Stricture common bile duet 6 
Stricture common hepatic duct..........656600eeeee 2 
Stricture common hepatic duct with stone... 1 
Obstruction distal eommon bile duet by extrinsic 
Obstruction distal common bile duct by extrinsle 
pressure, with stones, 1 
Choledochoducdenal fletula..... 
Papilloma left hepatic duet with stone and cyst 1 
Carcinoma common bile duet 2 
Carcinoma common hepatic duet,,.... 3 
Carcinoma common bile and hepatie ducts 
Carcinoma ampulla Of Vator... 1 
Total cases 


of iodized oil U P. (Lipiodol) or iodo- 
pyracet (Diodrast) via needle, catheter, or 
T-tube 
patic, 
most of the postoperative cholangiograms 


inserted into the cystic, common he- 


or common bile duct. Likewise, while 
were done with fluoroscopic control, this was 
not universally true; also, both opaque media 
were used, and the judgment of the fluoro- 
scopist was the supreme guide, with no 
standard films obtained. This situation made 
evaluation of the cases used in this review 
somewhat more difficult. 

(4 the 158 cases, biliary duct stones were 
in 4 of which there were other 
associated findings, as outlined Table 1. 
Nineteen of the 91 cases of choledocholithi- 
asis alone had had previous cholecystectomy 
No biliary duct 
5 of 


which had had previous cholecystectomy and 


found in 95, 


at varying earlier intervals, 
abnormality was evident in 42 cases, 
in which a choledochotomy was performed. 
Four of these cases had chronic cholecystitis 
and the remaining 33 
There were four cases of caleu- 
Nine 
stricture of the common hepatic duct or com- 


without gallstones, 
cholelithiasis. 
lus of a cystic duct stump. cases of 
mon bile duct following previous biliary tract 
surgery are included, as well as two cases of 
obstruction of the distal common duct, 
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lieved by the operating surgeon to be due to 
extrinsic pressure. 

There were eight cases of tumor of the 
5.06% of the entire series. 
Of these, seven, or 4.43%, were malignant 
tumors (carcinoma). This does not represent 
all biliary tract tumors seen at this hospital 
during this period. Only those cases in which 
cholangiograms were performed are included 


biliary tract, or 


in this series. 


Since routine cholangiograms were not 
done before common duct exploration, all the 
aforementioned pathology was not demon- 
strated roentgenographically. 
present was demonstrated 55 cases (or 
34.81% of all cases) and in 96 cholangio- 


(or 2 


The pathology 


yrams 3. 76% of all cholangiograms ), 
These figures sub- 
that 


graphy has been used by the surgeons at 


as outlined in Table 2. 


stantiate our impression cholangio- 
this hospital predominantly under the fol 
lowing conditions: (1) when anatomic ab- 
(2) when stones or 


(3) 


as a final check of the pa- 


normality is suspected ; 


other pathology may be present, and 
postoperatively, 
tient’s status before removal of the drainage 
tube. 

Ideally, abnormalities 


demonstrated by cholangiography in the 116 


should have been 
cases in which pathology of the biliary ducts 
was present. Because cholangiography was 


not done before choledochotomy, the actual 


figure is only 55 cases, or 47.41% of the 
cases with pathology (Table 2). Forty cases 
(74 cholangiograms) showed biliary duct 


which 15 
grams) showed complete obstruction (Ta- 


stones, of cases (21 cholangio- 


Tasre 2.—Pathology Demonstrated by 
Cholangiograms 
Operative cholanglograms (all types) 171 
Postoperative cholangiograms..... 234 
Total . 158 cases 05 cholanglograms 
Cholangio- 
Demonstrated Pathology Cases grams 
Tumors . 11 
Stricture 6 7 
Choledochal cyst 1 4 
Total cases pathology. 
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Tasie 3.—Demonstrated Obstruction of Bile Ducts 


Cholanglo 
gramme 


Tumor ... 7 
Stricture Kes ‘ 7 


Cause of Obstruction Cases 


Total .... 2 35 


ble 3). All six cases of demonstrated stric 


ture (seven cholangiograms) showed ob- 


struction. Only five of the eight cases of 
tumor of the biliary tract showed complete 
obstruction (Table 3). 

rHE 


NORMAL CHOLANGIOGRAM 


The normal anatomy of the biliary tract 
has been fully covered by many other authors, 
notably Golden,” Norman,'* Partington and 
Sachs,'® Sachs,'* 
and Sterling and his associates.*° We should 


Poppel and co-workers,'* 


like, however, to emphasize a few points 
which do not seem to be readily appreciated 

The first point of interest is the presence 
of two right hepatic ducts, named and well 
demonstrated by Norman'* as the ventro 
cranial and the dorsocaudal branches, the 
latter often taking an anomalous course 
sharply downward and to the right (Fig. 1¢ 
and 

We have found many roentgenologists and 
surgeons to be confused by the narrowing of 
the distal portion of the common bile duct as 
it obliquely traverses the medial wall of the 
and and 
2A). This transduodenal segment has been 
shown by Partington and Sachs *” 


descending duodenum ( Figs, 1¢ 


and Pop 


pel and his colleagues '® to measure 1 to 2 


mm. in diameter and 10 to 15 mm. in length 
We have measured this region in 89 in 


Tape 4.—Localization of Papilla of Vater 


Upper third of descending duodenum 
Middle third of deseending duodenum 


Junetion middle and lower thirds of descending 
duodenum . 


Lower third of deseending duodenum 
Junction deseending and transverse duodenum 
Transverse duodenum 


Total 
Not localizable 


Total cases . 


stances in which it was adequately demon 
strated and regardless of other findings; the 
width ranged from | to 9 mm., with an aver- 
age of 2.23 mm., and the length ranged 
from & to 20 mm., 
mm. (Table 5) 


with an average of 13.01 


The location of the papilla of Vater, as de- 
termined by the relationship of the entering 
common bile duct to the duodenal swing 
(Fig. 2B), was discernible in 112 cases. Such 
localization was not possible in 46 cases, Our 
findings in this regard are shown in Table 4 
and correspond to previous anatomic de 
riptions 


Biliary Duet 


Expressed in Millimeters 


Tasie 5 Veasurements of System 


Partington 
and Sachs 


Poppel and 
This Series Associates 

Aver \ver 
Range aye Ranee age 


Aver 

Range age 
Right hepatie 

Lett hepatie 

Common hepatie 

duet 


Common bile 
duet 


Transduodenal 
segment 


Length 
Width 
Papilla of Vater 
Length 
Height 
Pancreatic duet 1.12 


When possible, measurements of the pa 
pilla of Vater and of the biliary ducts were 
obtained in all cases regardless of the pres 
ence or absence of pathology. These are com 
pared in Table 5 with the normal measure 
ments described by Partington and Sachs '° 
and Poppel and co-workers.’® 

As has been pointed out by previous au- 
thors, the cystic duct may appear to the sur 
geon to center the common bile duct at right 
angles. Frequently, however, the cystic duct 
turns and runs almost parallel to the common 
duct for some distance before entering it. As 
a result, the common bile duct appears to be 
the 
leaves a long stump as a site for future in 


dilated, and transection of cystic duct 


flammation, stone formation, and 


matic difficulty 


sympto 
The anatomy of the duct 
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system becomes obvious when an adequate denum in about 30% of autopsy cases, and 
cholangiogram is obtained. a main pancreatic duct is absent in about 4% 

Many anatomists have shown that the pan- of cases. In such cases it is impossible to get 
creatic duct opens separately into the duo- filling of the pancreatic ducts on a cholangio- 


Fig. 1.—Normal cholangiograms. 

A, via cholecystostomy tube postoperatively. Note that the hepatic ducts are incompletely 
filled and a portion of the common duct is obscured by the overlying neck of the gall bladder. 
This film is therefore unsatisfactory, but other films in the examination showed these areas to 
be normal, 

B, via needle injection into the common hepatic duct prior to choledochotomy. There is slight 
extravasation of contrast agent at the site of injection, but not sufficient to obscure detail. The 
syringe overlies the distal common bile duct, and the examination is therefore not entirely satis- 
factory. 

C, and D, via catheter in cystic and common bile ducts, operative postcholedochotomy and 
postoperative cholangiograms, respectively. There is good filling of the ducts. The eccentric curve 
of the transduodenal segment of the distal common bile duct in C is due to a sphincterotomy, 
which was performed to remove a stone from the ampulla. Also note branching of the right 
hepatic duct, as described in the text. 
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gram. We have noted filling of the pancre- 
atic ducts to be rather unpredictable. We do 
not feel it is related necessarily to spasm of 
the sphincter of Oddi or to other irregularity 
of the papilla of Vater or transduodenal seg- 
ment of the common bile duct. Its demonstra- 
tion (Fig. 3) is probably a matter of indi- 
vidual chance, anatomy, and physiology at 
the time of injection. 

Poppel and co-authors '® list the etiologic 
factors in the abnormal cholangiogram as 
follows: (1) carcinoma of the Vaterian seg- 


Fig. 2.- 


cluded in this group of cases. To the first 
group we should like to add “or carcinoma 
of the biliary ducts,” and this point will be 


discussed later. 


THE ABNORMAL CHOLANGIOGRAM 


Caleuli-The common duct stone is by 
far the most frequent etiologic factor in the 
abnormal cholangiogram. Such stones are 
rarely found in patients who do not have 
calculi of the gall bladder and may be con- 
sidered a complication or sequela of chole- 


A, normal cholangiogram via catheter. Arrow points to cuff-like appearance of the 


proximal end of the transduodenal segment of the common bile duct, which should not be con 
fused with adhesions or stricture. The pancreatic duct is also filled, and a small papilla of Vater 


is outlined 


B, normal cholangiogram. Hepatic ducts are not well filled but were well shown on other 
films. The white arrow is directed toward air bubbles in the right hepatic duct; the black arrow 


points to the papilla of Vater, seen in profile. 


ment, (2) spasm of the choledochus sphin« 

ter, (3) calculus of the biliary system, (4) 
organic noncalculous obstruction above the 
ampulla by acquired or congenital stenosis of 
the sphincter of Oddi or by stricture of the 
common duct, (5) carcinoma of the head of 


the pancreas, (6) acute hemorrhagic necro 


sis of the pancreas, and (7) chronic pancrea 
titis. 


The last three categories are not in 


Sachs '® discuss 


tonn’s findings in 1,000 necropsies, from 


lithiasis. Partington and 
which it was concluded that 25% of patients 
with gallstones would have stones in the 
common duet, and that 60% of these would 
he retroduodenal. This high incidence of 
stones in the distal common bile duct has 
heen found by many authors on the subject 
Likewise, this is the area where surgical ex- 
ploration is often unsuccessful.’ Stones in 
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this region are difficult to palpate, especially 
if the pancreas is large and hard and the 
stones small. A probe or scoop may by-pass 
a stone without detecting its presence, and 
intrahepatic stones are often beyond the reach 
of instruments, Procedures such as irriga- 
tion and suction are not infallible for the 
detection of stones. Buxton and Burk Jr.” 
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report 61 of 199 cases of common duct stone 
in which the stones were not palpable but 


in which choledochotomy was performed for 


other reasons (jaundice, etc.). This repre- 
sents a failure of surgical palpation of 30.6%. 
Corff and his associates * report 40% of pa- 
tients with choledocholithiasis who did not 
have jaundice. 


Fig, 3A, postoperative cholangiogram with filling of the pancreatic duct and its ramifica- 
tions in the head of the pancreas, Residual dilatation of the hepatic ducts is present, following 


removal of many stones from the common duct. 


B, normal postoperative cholangiogram with filling of pancreatic duct. The distal common 
bile duct and pancreatic duct were seen to join just proximal to the papilla of Vater. 

C and D, anteroposterior and right lateral postoperative cholangiograms, showing markedly 
dilated pancreatic and common ducts with delayed emptying due to sphincteric spasm or partial 
obstruction. The patient has been followed for three years and has been relatively asymptomatic. 


Ay 
242 
‘ 


CHOLANGIOGRAPHY 


Stones of the biliary ducts are usually in evaluation. If the radiolucent area has at 
presented in the cholangiogram as areas of least one straight, flat, or faceted margin, it 
radiolucency of varying size and configura- is more likely to represent a stone (Fig. 4C), 
tion. Differentiation from air bubbles is often Similarly, multiple | to 3 mm., poorly defined 


difficult, but a few characteristics may aid radiolucencies are usually due to “bihary 


Fig. 4.—Caleuli. 4, postoperative cholangiogram with complete obstruction of distal common 
bile duct by a convex defect due to a stone. Also note the rather long cystic duct stump and some 
extravasation along the drainage tract 


B, operative precholedochotomy cholangiogram via catheter in cystic duct showing crescentic 
defect in distal common bile duct due to a stone. This was not obstructing, as contrast agent 
emptied readily into the duodenum. Rather marked extravasation at the site of catheter insertion 
was a'so present 

C, operative precholedochotomy cholangiogram via needle and syringe. The hepatic ducts are 
dilated, and the irregular radiolucencies in the common bile duct represent calculi. Note the 
tapering of the distal common bile duct with little contrast agent in the duodenum, due to asso- 
ciated spasm 

D, operative postcholedochotomy cholangiogram showing very irregular small defects in the 


distal common bile duct due to small stones, débris, etc. (“biliary mud”). No delay in emptying 
or dilation of the ducts was present 
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mud” (Fig. 4D), and not air. Stones can 
change position in the ducts during chol- 
angiography, as do air bubbles, but the direc- 
tion of motion relative to gravity and change 
in position is of importance. For example, 
if a radiolucency moves from the distal com- 
mon bile duct to the common hepatic duct 
when the patient is moved from a Trendelen- 
burg to a supine position, then the radio- 
lucency is more likely to represent an air 
bubble which is seeking the higher level. 

A duct containing stones is usually, but 
not always, dilated, whether or not obstruc- 
tion is evident (Fig. 4A and B). An ob- 
structing stone most commonly produces a 
rounded, crescentic margin projecting con- 
vexly into the column of contrast agent. 
Larger stones produce an almost hemispheri- 
cal defect (Fig. 44). Occasionally, a complete 
obstruction of a duct will be manifest by a 
sharp, flat cut-off in the contrast column, 
This is especially true in the small intrahe- 
patic ducts. Norman '* states that incomplete 
filling of one branch of a hepatic duct is an 
indirect sign “strongly suggestive of stone” 
if filling of the remainder of the hepatic tree 
is good, Not infrequently stones will be 
lodged against and embedded in one wall of 
the common duct and thus will be seen as 
punched-out hemispherical or faceted defects. 
Spasm of the sphineter of Oddi is often as- 
sociated with common duct stones; this will 
he described later, 

In the present series, there are 40 cases 
(74 cholangiograms) with roentgenograph- 
ically demonstrable stones, Fifteen of these 
cases (21 cholangiograms) showed complete 
obstruction, Of the 139 which 
choledochotomy was done for stones or clini- 
cal question thereof, 12 had demonstrable 


cases in 


stones postoperatively. This is an incidence 
of 9%, One of these patients had stone 
demonstrated on two postoperative occa- 
sions. These were removed each time, so 
that the patient underwent three choled- 
ochotomies in the course of 15 months. 


Saragelui’s first report '® was of five cases 
with postoperative retained stones. Young,” 
in 1929, reported autopsies on 67 patients 
who died after biliary tract surgery; 44 of 
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them showed stones of varying size. He 
placed the percentage of failure at “16.4 to 
61.3 depending on the optimism or viewpoint 
of the surgeon.” Mixter and co-workers ** 
found retained stones after choledochotomy 
in 13%, and Corff and associates,* in 50% 
of operative (exploration of common duct ) 
postcholedochotomy cholangiograms. The 
latter group, however, found postoperative 
retention of stones in 18%. Hicken and as- 
sociates ' reported residual stones in 12% 
and Buxton and Burk * in 6% to 13% (de- 
pending on how their statistics are analyzed ). 
Norman '* reports an incidence of retained 
stones in 10% of choledochotomized patients. 
In 26 of the 33 cases he presents in this 
group the stones were in the intrahepatic 
portions of the duct system. 

Although cholangiograms consistently will 
reveal stones that might be overlooked other- 
wise, they are not infallible. Stones can be 
obscured by contrast agent, especially in a 
widened and dilated duct. Mixter and asso- 
ciates '* report 9 false-negative and 5 false- 
positive cholangiograms in 113 examinations 
done before surgical exploration. In their 
postoperative group, they report that a nor- 
mal cholangiogram was followed by reex- 
ploration or autopsy demonstration of biliary 
duct stones in 4.9%. 

Air Bubbles.—As 
earlier, air bubbles are very disturbing in 


has been mentioned 
the differential diagnosis of calculi, Such air 
collections were present in 23 cases (29 
cholangiograms) of the present series. This 
represents 7.18% of all cholangiograms. 
However, when these figures are broken 
down further, we find that air bubbles were 
present in 3.5% of the operative cholangio- 
grams and in 10% of the postoperative group. 
Apparently, this discrepancy is related di- 
rectly to the care exercised in avoiding this 
problem. 

Air bubbles usually present as rounded, 
occasionally ovoid, radiolucencies that change 
in position, usually seeking higher levels 
(Figs. 2B and 5B). They should always be 
suspected if radiolucencies are also seen in 
the draining catheter or T-tube through 
which the contrast agent is introduced (Fig. 
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Fig. 5.—Air bubbles. 4, postoperative cholangiogram via T-tube. The upper arrow is directed 
toward an air bubble in the T-tube at the junction of the T. The lower arrow points to a rounded 
radiolucency in the lower common bile duct, which was a large air bubble 


B, postoperative cholangiogram. Three rounded radiolucencies at the arrow were due to air 


bubbles in the common bile duct. 


5A). One must remember, however, that the 
presence of air in the bile ducts does not 
necessarily preclude the presence of stones. 
We feel that all cholangiograms demonstrat- 
ing air bubbles should be repeated with ade- 
quate precautions to prevent recurrence of 
the bubbles. 

Spasm.—Somewhat prolonged spasm of 
the sphincter of Oddi sufficient to raise the 
question of obstruction was seen in a total 
of 35 cases, as shown in Table 6. As can be 


TABLE 6.—Spasm of Sphincter of Oddi 


Cholangiograms 
(Cases, = 
No No 
Operative ...... u“ 
Postoperative 


seen, the incidence of such spasm was almost 
three times as high in the operative chol- 
angiograms (17.54% ) as in the postoperative 


studies (6.44%). Such spasm has been de- 


scribed § as being due to too rapid injection 
of contrast agent, to injection of too cool a 
solution, to psychogenic factors, and to the 
use of morphine. The last is probably the 


§ References 13, 15, and 16 


most feasible explanation of the incidence 
of this phenomenon in the operative and post- 
operative cholangiograms. 

The picture of spasm is that of an abrupt 
narrowing and tapering of the distal portion 
of the opacified common bile duct at the 
region of the transduodenal segment (Fig. 
6). Emptying of contrast agent into the duo- 
denum is usually not discernible on the first 
film, but subsequent films will show small 
amounts of contrast substance in the small 
bowel. Prolonged spasm, such as that asso- 
ciated with stones in the common bile duct, 
usually also presents some dilatation of the 
ducts. 

Stricture.—Nine cases of stricture of the 
common bile or hepatic ducts are included in 
this study, although in only six cases were 
cholangiograms done to demonstrate this 
pathology (Tables 1 and 2). In each of these 
six cases complete obstruction was demon- 
strated. Such stricture is due to previous 
surgical exploration and choledochotomy in 
a large proportion of cases.’* It is manifest on 
the cholangiogram by an abrupt, flat, and 
blunted obstruction of the opacified duct, 
which is dilated above the site of obstruction. 
Occasionally the corners of the obstructed 
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Fig. 6.—-Spasm of sphincteric portion of the common bile duct, 4, postoperative cholangiogram 
with tapering of the distal common bile duct and poor emptying into the duodenum due to 
spasm. There is slight dilation of the common ducts. Photograph is slightly retouched. 


B, operative postcholedochotomy cholangiogram via T-tube showing marked dilation of the 
biliary ducts with tapering of the distal portion and practically no emptying. Stones had been 
removed previously, and subsequent duodenostomy was negative. 

end are slightly turned so that the margin Stricture of the transduodenal segment of 
of the opacified duct is convex distally (Fig. the common bile duct presents a picture 
7). Tivis is the reverse of the curve produced which is identical with that of spasm. Ec- 
by an obstructing stone. centricities of the duct in this region may be 
related to stricture or pancreatic abnormali- 
Fig. 7,—Stricture of common bile duct with almost Simif 
complete obstruction. Note the convex edge of the tes.|| Similar changes may be encounterec 
contrast column at the site of obstruction, as com- with marked edema of the duodenal wall or 
pared with Figure 44 and B. ; 

after sphincterotomy. 

Tumor.—Neoplasms of the biliary ducts 
are not frequently demonstrated cholangio- 
graphically, In the present series, eight cases 
of tumor were demonstrated, or 5.06% of all 
cases, Of these, seven, or 4.43%, of cases 
ae : were carcinoma (Table 1). The very poor 

' survival rates for patients with carcinoma 

of the biliary tract are apparently related to 


the marked progression of the disease before 
a diagnosis is made.‘ 

The case of ampullary carcinoma presented 
is a case in point. 

This patient was operated upon in February, 1952, 
for signs and symptoms suggesting a low-grade 


biliary obstruction. Cholecystograms showed non 


|| References 15 and 16 
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Fig. 8.—Carcinoma of common hepatic duct. 
There was nonfilling of the right and left hepatic 
ducts in four separate cholangiograms with a nor- 
mal-appearing common bile duct. Note the filling 
defect in the common hepatic duct (at arrow in 
tracing, Fig. 82), which could be an obstructing cal 
culus, Postmortem examination revealed a polypoid 
obstructing carcinoma of the common hepatic duct 
2 cm. proximal to the entrance of the cystic duct. 


visualization. Exploration was negative. A cholangi 
ogram showed some delay in emptying, but because 
a catheter could not be passed into the duodenum, a 


duodenotomy was performed and the sphincter di 
lated with probes 


\ T-tube was then put in place, 
and a second cholangiogram appeared to be normal 


Fig 9. A, operative precholedochotomy cholan 
giogram with a bizarre collection of contrast agent 
in the hepatic region and two radiolucent defects. 

B, is a tracing of same. Exploration revealed a 
2 cm. calculus in the distal common bile duct and 
a 4 by 6 cm. movable polyp on a pedicle in the left 
hepatic duct. Proximal to the polyp was a huge 10 
em. choledochal cyst, which is incompletely filled 
on this examination—hence the bizarre collections 
of contrast agent 
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Fig, 10.—Postoperative cholangiogram (A) and 
tracing of same (B) showing polypoid defect in 
pancreatic duct (arrow) and similar defect in the 
distal common bile duct. The lesion was patho- 
logically reported as “carcinoma of ampulla of 
Vater,” as described in text. 


Twelve days later a cholangiogram made in the 
Radiology Department showed peculiar filling de- 
fects in the distal common bile duct and in the distal 
pancreatic duct just at their juncture (Fig. 10). 
This finding was not given the significance it de- 
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served until the patient was readmitted in January, 
1953, for complaints similar to the initial admission 
Surgical exploration at this time included a spincter- 
otomy, which disclosed two tags of papillomatous 
tissue at the sphincter. Grossly, these appeared to 
be benign, and there was no evidence of extension 
Histological study of the biopsy specimen, however, 
showed this to be carcinoma of the ampulla of 
Vater. Subsequent radical pancreaticoduodenal re- 
section failed to reveal any further evidence of 
tumor. This case, then, is an example of a very 
slowly growing tumor, which should have been re 
moved 11 months earlier if the roentgenographi 
findings had been properly evaluated. 


The cholangiographic demonstration of 
tumor of the bile duct varies. Commonest in 
this series was the demonstration of a filling 
defect similar to that seen with tumors of the 
intestinal tract. This, however, cannot be 
distinguished from calculi very readily (Fig. 
9). At times the picture of obstruction will 
he presented, as seen in five cases in this 
group (Fig. 8). The differential diagnosis 
cannot always be made, but an explanation 
of all pathology demonstrated on the chol- 
angiogram should be sought diligently. 


CRITERIA FOR AN ADEQUATE CHOLANGIOGRAM 


The ideal cholangiogram should outline 
the entire biliary tract. This means that 
there should be good filling of the tract from 
the smallest hepatic radicle down to and in- 
cluding the transduodenal segment of the 
common bile duct, unless there is pathology 
to explain satisfactorily any lack of visualiza- 
tion. We appreciate only too well that this 
is not always possible in practice. However, 
it is felt that the technique of cholangiography 
can be evaluated only if such strict criteria 
are used, 

Mixter and associates '* report 20 unsatis- 
factory examinations of 280 operative chol- 
angiograms, Of these, 6 had catheters ex- 
tending into the duodenum; 2 had motion; 
2 had leakage of contrast agent, and 10 had 
superimposed shadows, incomplete filling, 
and/or poor exposure, Hunt and associates ‘° 
describe unsatisfactory cholangiograms as 
due to roentgen technical factors, extravasa- 
tion, and obscuration of stones due to the 
density and quantity of contrast agent used. 
However, no statistics are submitted in this 
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regard. Norman'* had 18% unsatisfactory 
which are 
not enumerated. These cases were not in- 
cluded in the evaluation of the large series 
which he reported. Hicken and co-workers * 
state that the commonest oversight is failure 
to fill all the bile ducts, and also to mention 
air bubbles as disturbing to proper evalua- 
tion. Again, statistics are not offered. Hight 
and Lingley 83.4% satisfactory 
studies of 115 operative cholangiograms. 


studies “due to various reasons,’ 


report 


They, too, fail to list criteria, however. 
Partington and Sachs'® describe 10% of 
their 150 cases as unsatisfactory and another 


10 to 13% with “technical shortcomings,” 
which are not further explained. 

We have reviewed our series of 405 chol- 
angiograms, the main criterion for a satis- 


TasLe 7.—Unsatisfactory Cholangiograms 


Post- 
Reason Operative operative 


Hepatic ducts not well filled..... “4 25 
Transduodenal segment not seen... 2” 17 


Hepatic ducts and distal bile duet 
not seen ° 


Catheter in duodenum.. 
Miscellaneous 


Total unsatisfactory 
Total examinations 
% Unsatisfactory 


factory examination being that of “visualiza- 
tion of the entire biliary tract (other than 
the gall bladder and cystic duct) with defects 
in this visualization adequately explained 
pathologically.” In this regard, strict require- 
ments for roentgen technical factors were 
not used, Likewise, air bubbles were not in- 
cluded in the unsatisfactory category outlined 
in Table 7, Extravasation of contrast agent 
is often present in minimal degree at the site 
of injection or tube insertion. Only when this 
obscured a part of the bile ducts was it con- 
sidered sufficient to classify an examination 
as unsatisfactory, 

As seen in Table 7, there are two major 
oversights in the cholangiographic study, 
both of which are really due to inadequate 
examination, Lack of filling of the hepatic 
ducts (Fig. 14) accounted for almost half 
of all unsatisfactory examinations in both 
the operative and the postoperative group 


A close second for incompleteness of the 
examination was the lack of visualization of 
the transduodenal or sphincteric segment 
(Fig. 1B). If the tip of the drainage tube 
extends into the duodenum, good filling of 
the bile duct is usually precluded, and well 
nigh impossible. Occasionally, however, sur- 
gical indications require such a placement 
of the drainage tube. It will be noted that, 
although the percent of unsatisfactory studies 
is very high, the postoperative examination 
rate of 34.2% 


unsatisfactory operative rate of 48%. We feel 


is significantly better than the 


that this is at least partially accounted for 
by the fact that fluoroscopy was used in 
practically all the postoperative examinations 
It should also be noted that this is a rate of 
unsatisfactory cholangiograms, not cases. If 
cases were used as the basis of study, the 
unsatisfactory rate would be much less, since 
many cases had repeatedly poor examina- 
tions. The water-soluble contrast agents are 
much preferred to the halogenated oils which 
were used in some of these cases and are 
especially unsatisfactory for filling the smaller 
hepatic radicles.’* 

The incidence of unsatisfactory examina 
tions is shockingly high, but probably no 
higher at this hospital than it is in most sec- 
tions of the country if one uses our criteria 
This we believe to be due to the lack of real 
interest in the procedure by both surgeon 
and roentgenologist. As with any other pro 
cedure, a lackadaisical attitude immediately 
the from 
that method, It is this attitude which accounts 


decreases information obtainable 
for the large group of cases with inadequate 
filling of the biliary tract and for the lack of 
visualization of the sphineteric portion of the 
common bile duct. The latter can be demon- 
strated easily if the patient is turned into a 
slight right posterior oblique position. The 
use of large quantities of contrast agent is 
unnecessary. With the procedure outlined 
30 ce. of 


should be sufficient for the most dilated duet 


below, a total of contrast agent 
system. 


RECOMMENDED TECHNIQUE 
As a result of this investigation, the tech 
nique for cholangiography outlined below 
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has been instituted at The New York Hos- 
pital, in the hope of removing the many faults, 


inadequacies, and discrepancies described 


above, Again, it must be said that how ef- 
fective this routine will be will depend on 
the conscientiousness of the surgeon and the 
roentgenologist involved. Close cooperation 
among surgeon, roentgenologist, and anes- 
thetist is essential. A endotracheal 
system of anesthesia is preferred for the 


closed 


operative cholangiograms in order to have 
adequate cessation of respiration during the 
exposure. Roentgen exposure should be made 
as short as possible, and a relatively high 
voltage technique (80 to 90 ky.) is preferred. 
Films are taken with a Bucky tray, or at 
least a grid cassette. Of course, opaque sur- 
gical instruments must be removed from the 
area. As already mentioned, the water-soluble 
contrast agents are used, and, as will be seen, 
we prefer a fractional system of injection of 
contrast agent.' 

The present routine calls for a precholedo- 
chotomy and a 
postcholedochotomy operative cholangiogram, 


operative cholangiogram 
as well as a postoperative cholangiogram. 
It is hoped that with this type of study, and 
with more adequate examinations, a truer 
evaluation of the cholangiogram per se will 
be obtained. A syringe and needle are used 
to inject the contrast agent into the duct or 
drainage tube in the hope of avoiding air 
bubbles more readily than with an adapter 
or funnel. However, extreme care must be 
taken that all air bubbles are removed from 
the tube before it is clamped and before the 
contrast agent is instilled, 

The procedures used at the present time 
are as follows: 

1, Operative Precholedochotomy Cholangiogram 

(a) After cholecystectomy or after clamping the 
cystic duct, and with the patient in a 15-degree 
Trendelenburg position, 5 to 15 cc. of contrast agent 
is injected via a long, short-beveled need'e inserted 
into the common bile duct or common hepatic duct 
and a film taken immediately, This is to fill the left 
and right hepatic ducts and their tributaries. 

(b) Then, without the needle being removed from 
the duct, and with the patient in a supine position, 
another 5 to 15 cc. of contrast agent is injected and 
another film taken. 
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(c) The developed films are examined, and if the 
distal common bile duct and/or the sphincteric area 
are obscured by contrast agent in the duodenum 
the patient is turned to his/her right oblique posi 
tion, another 5 to 15 cc. of contrast agent is in- 
jected, and another film is taken. 

(d) This procedure should outline the entire 
biliary tract, from the small hepatic radicles up to 
and including the sphincter. If there is no emptying 
into the duodenum seen on the films without obvious 
cause, a delayed film should be taken. 

2. Operative Postcholedochotomy Cholangiogram 
(a) This procedure is preferably done via a 7 
tube whose arms are not too long and do not extend 

into the duodenum unless surgically indicated. 

(b) The T-tube-biliary tract system must be 
water-tight. A solid flow of bile against gravity 
(tube elevated) is probably the best way to rid the 
tube of air. The tube is then clamped and contrast 
agent is injected via a need'e in the T-tube, using 
the same procedure as for the precholedochotomy 
cholangiogram. 

(c) If a solid flow of bile is not obtained, the 
T-tube is flushed thoroughly with saline and the 
tube clamped while the solution is still being in 
jected. The procedure is then continued as previously 
directed. 

3. Postoperative Cholangiogram 

(a) This procedure is done two or three days 
before the T-tube is to be removed, to permit ade- 
quate time for the roentgenologist to study the 
films and for his report to reach the surgeon before 
removal of the tube. 

(b) Again, an air-free tube-biliary tract system 
is essential. Therefore the tube shou'd be clamped 
as described under 2) before the patient is sent to 
the radiology department. 

(c) Injection of contrast agent is again made via 
a needle injected into the drainage tube and under 
fluoroscopic control, 

(d) With the patient in the Trendelenburg posi- 
tion, injection is made slowly in order to fill the 
radicles of the left and right hepatic ducts. Left and 
right oblique positions may be necessary to ac 
complish this. 

(e) The table is then put in its horizontal positior 
and more contrast agent is injected to fill the re- 
mainder of the biliary tract. Usually a total of 20 
to 40 ce. 


(f) A spot film is then taken with the patient i 


of contrast agent will be needed 


the left, and also in the right, posterior oblique 
position, Also, using the pressure cone, multiple 
spot films of the sphincter area are taken, one 
8 by 10 in. film usually being used for this purpose 

(g) After fluoroscopy, 11 by 14 in. films of the 
right upper quadrant are taken with the patient ir 
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the anteroposterior and right posterior oblique posi- 


tions, with additional films as indicated by the 
fluoroscopist 

(h) All films are examined immediately before 
the patient 1s taken off the table to be sure that the 


examination is satisfactory 


CONCLUSIONS 


A review of 171 operative and 234 post- 
operative cholangiograms is presented and 
the normal anatomy and measurements of 
the biliary tract partially elaborated. Of these, 
96, or 23.76%, of the cholangiograms dem- 
onstrated abnormalities, which were due to 
stones in 40 cases, tumors in 8 cases, stric- 
ture in 6 cases, and a choledochal cyst in 1 
case. The roentgenographic differentiation 
of these conditions is also reviewed. Spasm 
of the sphincter of Oddi was found to be al- 
most three times as frequent in the operative 
cholangiograms as in the postoperative ones. 
The significance of this is discussed, as are 
the various etiologic factors for this phe- 
nomenon. Air bubbles were found more fre 
quently in the postoperative studies, and 
methods of avoiding their occurrence are 
suggested. Eight cases of tumor, seven of 
them carcinoma, are included in this study. 
The diagnosis of tumor per se cannot be 
differentiated always from stones, but any 
abnormality in the cholangiogram should 
be thoroughly investigated. Although there 
were 40 cases with biliary duct stones dem- 
onstrated, only 15 of these showed obstruc- 
tion of the duct. Occasionally stones can be 
differentiated from air bubbles, but more fre- 
quently this is not the case, and a repeat ex- 
amination is necessary for proper evaluation. 
Postcholedochotomy stones were found in 
the biliary ducts in 9% of cases with stones 
or clinical question thereof. 


This study of 405 cholangiograms, repre- 
sentative of 


158 cases, has led us to the 
conclusion that cholangiography is of definite 
alue and an important addition to the sur- 
geon’s diagnostic armamentarium. We believe 
the indications for cholangiography should 
be at least the same as those used for com 
mon duct exploration. For practical purposes, 
it is not expedient to do a cholangiography in 


all cholecystectomy cases, as has been sug 
gested by other writers. It is our opinion 
that the value of cholangiography ts directly 
related to the care with which the films are 
studied. Cooperation among surgeon, roent 
genologist, and anesthetist is essential. A 
technique for operative and postoperative 
cholangiography is presented, using a frac 
tional method of instillation of a water 
soluble contrast agent’? via a syringe and 
needle inserted into the duct or drainage tube 


We that 


obscured by the contrast agent, but we hope 


know some small stones will be 
that the high-kilovoltage technique will de 
crease the incidence of such false-negative 
examinations. It is hoped that the imeidence 
of unsatisfactory examinations (48% of the 
operative and 34.2% of the postoperative 
cholangiograms ) will be greatly diminished 
by this procedure. The authors believe that 
well over 90% of cholangiograms should 
provide adequate visualization of the entire 
biliary tract with all abnormalities adequately 
explained pathologically. 
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INVAGINATION TECHNIQUE FOR URETHRAL RECONSTRUCTION 


AQUILINO VILLANUEVA, M.D., México, D. F. 


HE UROLOGY service of the Gen 
eral Hospital of México, D. F., is fre- 

quently confronted with patients suffering 
from traumatic or inflammatory stenosis, 
with partial loss of the urethra. Till recently 
we had been unable to offer a satisfactory so- 
lution to such patients. Near the end of 1950, 
a paper by A. W. Badenoch,’ an English 
surgeon, appeared wherein a new technique 
for the reconstruction of the urethra was ex- 
plained. He called it the “pull-through op 
eration,” and I have denominated it the ‘in 
vagination technique.” Its author recom 
mends it for post-traumatic stenosis and up 
to the time of publication had performed it on 
seven occasions upon five patients (two with 
reoperation ), having obtained good results. 

In summary, Badenoch’s technique con- 
sists of a primary suprapubic cystostomy 
through which the proximal or posterior por- 
tion of the urethra is located. The patient is 
placed in the lithotomy position, and a metal 
lic sound is introduced through the meatus 
up to the site of stenosis. A member of the 
operating team holds the sound in place. 
With this as a reference, a vertical incision 
is made in the perineum extending from the 
bulbous urethra to 1 or 2 cm. in front of the 
anal sphincter. This permits dissection of the 
anterior portion of the urethra to an exten 
sion of 5 to 7 cm. and allows for a segment 
of this portion to be introduced into the 
previously located posterior portion of the 
urethra, into which a metallic sound has been 
introduced through the suprapubic cystos- 
tomy. To facilitate the introduction of the 
anterior portion into the posterior portion, 
the following manipulations are done: a Nel- 

Read before the Section on Urology at the 103rd 
Annual Meeting of the American Medical 
tion, San Francisco, June 24, 1954 


Associa 


aton catheter is introduced into the anterior 
portion and sutured to the urethra. The other 


end of this catheter is fixed to the tip of the 


metallic sound that protrudes through the 
posterior portion of the urethra in the peri- 
neum. Then the metallic sound is taken out 
through the suprapubic cystostomy, drawing 
with it the Nelaton catheter, which, in turn, 
causes the anterior portion to invaginate into 
The 


Nelaton catheter is fixed to the abdominal 


the posterior portion of the urethra. 


wall, producing sustained tension during 10 
to 12 days, which is sufficient for effective 
invagination. 

I have practiced the operation with some 
modifications that | have considered of im 
portance for obtaining better results: 

1. Cystostomy for efficient urinary drain 
age done one or two months beforehand. 

2. Incision similar to that advocated for 
perineal prostatectomy: that is, a curved in- 
cision concave inferiorly that extends from 
one ischium to the other at approximately 2.5 
em, in front of the anus. Dissection of the 
ischiorectal fossae to either side of the recto- 
the 
forward and maintaining 


urethral septum, pushing superficial 
transverse muscle 
a clear operating field that will enable an 
easier identification and better dissection of 
the posterior portion of the urethra than can 
he achieved by the vertical incision alone 

3. Through the suprapubic cystostomy, a 
metallic sound is introduced into the posteri 
or portion of the urethra to locate it in the 
perineal operating field. On some occasions 
the posterior segment extends as far up as 
the membranous urethra, but on other occa 
The 


posterior portion must be dissected as com 


sions, only to the prostatic urethra. 
pletely as possible. The urethra is reopened 
and dilated with Hegar dilators, No. 10 or 
12, leaving them 15 to 20 minutes, and in the 
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Fig. 1.—One can observe the Hegar dilator intro- 
duced in the posterior portion of the urethra while 
the dissection of the bulbous urethra is undertaken, 


meantime the anterior portion of the urethra 
is prepared for invagination, 

4. A metallic sound is introduced through 
the meatus down to the site of stenosis and 
serves as a guide for the vertical incision of 


6 cm, which extends into the previous trans- 


verse incision. This allows one to resect re- 


tractile scar tissue interposed between the 


Fig. 2.—Once the Nelaton catheter has been fixed 
to the anterior portion, it is introduced into the 
posterior portion of the urethra and withdrawn 
through the cystotomy wound by mounting it on a 
metalic sound that had previously been introduced 
through the bladder into the posterior portion of the 
urethra, 
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anterior and posterior portions of the urethra 
and to dissect the anterior segment for its in- 
vagination into the posterior segment by lib- 
erating the spongioid urethra in an extension 
of 5 to 6 em. 

5. A Nelaton rubber catheter No, 12 or 14 
is introduced 3 or 4 cm, into the posterior 
opening of the anterior segment and fixed to 


Fig. 3.—The Nelaton catheter is sustained over 
the cystostomy wound by means of a Pean forceps 
which maintains moderate traction. 


Fig. 4.—The uretrocystogram shows complete 
post-traumatic stenosis and existence of a perineal 
fistula. 


the walls of the urethra by two absorbable 
surgical (gut) No. | sutures. This will per- 
mit a means for moderate tension on the 
anterior segment which can thereby be intro 
duced into the posterior segment by adapting 
the sound and 
passing it out through the cystostomy inci 


the catheter onto metallic 
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Fig. 5.—The same case three months after the 
yperation, 


sion. Then the urethral walls and periurethral 
tissues are sutured together with three ab- 
The 


Nelaton catheter is sustained by a pressure 


sorbable surgical No. 1 (gut) sutures. 


forceps on the abdominal wall. 

6. A Pezzer catheter is placed through the 
cystostomy into the bladder for urinary 
drainage. The perineal wound is closed in 
layers, leaving a Penrose drain at the lower- 
most point. 

The Nelaton catheter is spontaneously 
treed 10 to 12 days after the operation and 
idvantageously used as the intravesical cath- 
eter during the healing of the suprapubic 
cystostomy wound. 

Most of our patients are seen months or 
years after the pelvic trauma; some already 


have a suprapubic cystostomy done in previ 


ously unsuccessful attempts to repair the ure 


thra. On others, cystostomy has been prac 


Fig. 6—Urethrocystogram of rectourethral 


tistula 


4 


URETHRAL 


RECONSTRUCTION 

ticed as the first step in initiating the study. 
Cystostomy serves two purposes : first, it al- 
lows the urethra to remain practically at rest 
for one to two months, and, second, it pro- 
vides a better conditioning for the tissues, 
thereby affording an easier surgical proced 
ure and smoother postoperative evolution 


PREPARATION AND TECHNICAL DIFFICULTIES 


In all the cases, | have obtained urethro 
cystographies before and after the operation, 
following Flock’s technique and exc retory 
urograms. I also established the rule of hav 
ing urine cultures for the identification of the 
type of infectious agent present before the 
operation, although antiseptics and antibi 
otics are administered as a prerequisite for 


Fig. 7. 


The same case after operation. 


one or two weeks before the scheduled plas 
tic Operation anyway 

The most important technical difficulties 
are encountered in the presence of infection 
of the bony pelvis, especially the pubis or 
ischium, and this problem must be dealt with 
before proposing the reconstruction of the 
urethra. 

The dissection of the spongioid uretha pre 
sents now and then some difficulties. ‘These 
are more likely to arise when one is dissect 
ing free the posterior wall, a procedure 
which, when possible, should be done up to 
the penoscrotal angle, for this facilitates the 
drawing back of the urethra. It is also help 
ful to dissect the posterior segment well ; this 
can be accomplished more easily by introduc 


ing a Foley catheter through the posterior 
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segment into the bladder and inflating the 
balloon with 10 cc. of water, permitting this 
segment to be drawn forward into the middle 
of the operating field. This can be accom- 
plished by simple traction with an Allix 
clamp. 
INDICATIONS 

The chief indication for this procedure is 
in rupture of the urethra due to pelvic trau- 
ma, wherein the classical techniques have 
failed and where the principal difficulty lies 
in a destruction of a part of the perineal ure- 
thra with intervening retractile scar tissue 
Dr. 
Badenoch proposes his technique precisely 


that makes catheterization impossible. 


ior these cases, and | have extended its use 


to inflammatory stenosis if and when the pe- 


nile and the spongioid urethra maintain a 
useful caliber. I have practiced this opera- 
tion in one case of congenital rectourethral 
fistula. 
RESULTS 
The majority of the patients presented ste- 
nosis impossible to catheterize. Some pre- 
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sented perineal fistula with partial destruc- 
tion of the urethra and, especially, the mem- 
branous portion of the urethra. 

Ten patients had post-traumatic stenosis 
with fracture of the pelvis; 7 had inflamma- 
tory stenosis, and 1 had the congenital recto- 
urethral fistula mentioned previously. The 
postoperative evolution was slow in the ma- 
jority of the patients, for they stayed in the 
hospital more than two months and required 
catheterization once a week at the beginning : 
some have been catheterized every three or 
four months during the two years following 
the operation. This procedure has been car- 
ried out without difficulty in all the cases 
Three of our patients needed to be reoper 
ated on. 

I have been able to follow up most of these 
patients periodically and know that the ma- 
jority in this group presented disturbances of 
their sexual function, but with time, they 
have obtained almost complete recovery. 
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HEMORRHAGIC TENDENCY IN POLYCYTHEMIA VERA 


SELIG NEUBARDT, M.D. 
and 
FELIX SIEGMAN, M.D., Brooklyn 


ILYCYTHEMIA vera is characterized 


by both 
hemorrhage. In general, the thrombotic tend- 


spontaneous thrombosis and 
ency has been stressed, and relatively little 
emphasis has been placed on the hemorrhagic 
aspect. Burris and Arrowsmith’ have re- 
cently published their experience with sur- 
gery on 68 patients with polycythemia vera. 
his is the only report in the recent surgical 
literature which has discussed this problem. 
They found the thrombotic tendency to be 
the most common postoperative complication 
and did not list any instance of hemorrhage. 
The purpose of this paper is to present a case 
of polycythemia vera in which the postopera- 
tive course was complicated by hemorrhage 


and to suggest a more comprehensive pre- 


operative evaluation which would help pre- 

vent both hemorrhagic and thrombotic com- 
plications, 

REPORT OF A CASE 

The patient, C. N., 

polycythemia 


a 61-year-old man, had had 


vera for 10 years controlled by 


phlebotomy and P**, During the past few years 
he had developed severe secondary thrombophlebi- 
tis, varicose veins, and leg ulcers. He responded 
poorly to conservative therapy, and high saphenous 
vein ligation was recommended, On admission he 
white man 
distress. Pulse rate, 80; 
rhythm; blood pressure 140/90 


tion revealed marked hepatosplenomegaly and dis- 


was noted to be a thin, plethoric in no 


acute regular sinus 


Physical examina 


tention of the superficial abdominal and leg veins 


Both legs showed pigmentation, 24 pitting edema, 


and scars of previous ulceration; an area of ulcera 


tion on the left leg and large areas of impending 


breakdown over the right pretibial region were 


found. Peripheral pulsations were normal. There 
were no petechiae, hematomata, or other signs of 
bleeding tendency. On admission hemoglobin was 
100 ml.; red blood cells 5,600,000; 
15,900; segmented cells, 79%; 


; eosinophiles, 2% ; monocytes, 2% 


14.3 gm. per 
blood 
band forms, 7% 


white cells, 


With the 


saphenous vein and its major tributaries were li- 


patient under local anesthesia, the right 


gated close to the femoral vein. Considerable atten 
tion was paid to careful technique and hemostasis 
Despite this, 24 hours later the patient was found 
to have a large hematoma, and bright red blood 
Laboratory ex 
clot 


was noted 


was seen oozing from the wound 


amination revealed a normal bleeding time, 
ting time, and prothrombin time, but it 
that the clot did not retract and was easily dis 
The 


mentation rate, | mm. corrected, and platelet count 
729,300, 


persed hematocrit reading was 58%; sedi 


He was taken to the operating room and undes 
( Pentothal) 
On careful inspection no bleeding 


thiopental anesthesia the hematoma 


was evacuated 


points could be found. There was a constant ooze 


of bright red blood from the entire surface of the 


raw area, Suture ligatures were placed in the areas 


of most active oozing and oxidized cellulose 


(Oxycel) and thromboplastin were placed over the 


raw edges. A \&% in. (1.2 em.) packing was in 


troduced and the incision closed with interrupted 


nonabsorbable surgical (silk) sutures. The patient 
was ordered on complete bed rest and 15 degree 
lrendelenburg position. A sandbag was put over 


the wound dressing. Despite these measures, the 


hematoma continued to spread into the thigh and 
scrotum and the wound continued to drain red 
blood W 


to the polycythemia vera and would best be con 
trolled by 


felt that this hemorrhage was related 


attacking the primary disease. Daily 


phlebotomy was performed until the hematocrit 


After 


stopped and the packing was removed 


six days the 
The 
wound closed gradually 


value dropped to 46% oozing 


hema 


toma absorbed, and the 


without further complication 


COMMENT 


Bleeding in patients with polycythemia 
vera is not rare. Tinney and co-workers 
studied 163 patients with this disease and 
found hemorrhagic manifestations in 32%. 
Most frequent of these were hemorrhage 
postoperatively and following dental extrac 
tion. Purpura, epistaxis, hematemesis, hema 
turia, hemoptysis, menorrhagia, and subcon 
It is 
noteworthy that in these patients, as in the 


junctival hemorrhage were also seen 


case presented, the bleeding time, Lee-White 
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clotting time, and prothrombin time are 


found to be within normal limits. It was only 


by carefully observing the character of the 
clot and the clot retraction that we were able 
to appreciate the abnormality present. Fig- 
ure | shows the clot of a patient with poly- 
cythemia vera after 24 hours as compared 
with the normal. Figure 2 shows the same 
clot when poured from the test tube as com- 
pared with normal. It is seen that this clot 
has not retracted, is easily dispersed, and, 


Fig. 1.—Test tube on left containing polycythemic 
blood shows poor clot retraction as compared with 
normal blood on right 


while it may be sufficient to give a normal 
end-point in the Lee-White determination, 
is hardly firm enough to effect good surgical 
hemostasis. It would seem, therefore, that a 
careful evaluation of the clot retraction is 
a more important preoperative test than the 
conventional bleeding time, clotting time, and 
prothrombin time in the polycythemic pa- 
tient. Rosenthal * has described a method for 
rate which 


measuring the clot retraction 


should be of great value in studying the clot 
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ting mechanism in a specific patient. The test 
is based on the fact that red cells do not 
conduct electricity as well as serum, If two 
electrodes are submerged in a specimen of 
blood, there will be a curve of increasing 
resistance as the specimen clots and exudes 
serum. This curve can be recorded and will 
reflect the speed of clotting and degree of 
retraction. The curve produced by a normal 
blood differs characteristically from that pro- 
duced by a polycythemic specimen. 

The paradox of a disease causing both 
abnormal hemorrhage and thrombosis has 
been variously explained. The thrombotic 
manifestations are easily understood in view 
of the marked thrombocytosis and increased 
viscosity of the blood. The cause for bleeding 
Most 
feel that it is probably due to the rapid but 
defective clot retraction, That the rate of 


tendency is less obvious. observers 


retraction is increased in this disease has 
been shown by studies with the clotting rate 
Rosenthal. This 
rapid retraction does not permit incorpora- 
tion of the bulk of red cells which are left 
suspended in the serum. The clot, composed 
predominantly of fibrin, can be easily dis- 
persed, Bjorkman * describes three cases of 


measured electrically by 


polycythemia vera with bleeding tendencies 
which showed a fibrinopenia and states that 
the low fibrinogen levels are the main cause 
He suggests that fibrinogen determination be 
used to predict whether thrombosis or hem- 
will be the immediate danger. 
Dameshek ° feels that the widely overdis- 


orrhage 


tended capillaries which are seen in poly- 
cythemia vera are responsible for the tend- 
ency to bleed. In our own case we noted 
hepatosplenomegaly and distended superficial 
abdominal varices. We believe that the in- 
creased venous pressure, often seen in this 
disease, may contribute greatly to the bleed- 
ing. 

The abnormal clotting mechanism has been 
found to depend predominantly on the red 
cell mass and the number of circulating 
platelets. Before surgery an attempt should 
be made to return both these factors to nor- 
mal values. P** has been found to be the 


most effective method because of its central 
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A 


Fig. 2 


pared with well-retracted normal clot 


action. The older, and faster method of phle- 
botomy seems to stimulate thrombocytosis 
while correcting the erythrocythemia. In any 
case careful attention should be paid to the 
integrity of the retracted clot before surgery 
is undertaken, 
SUMMARY 

A case of polycythemia vera complicated 
by postoperative hemorrhage is presented. 
It is noted that in the surgical literature the 
thrombotic tendency is stressed. The poten 
tially serious complication of hemorrhage 1s 
probably related to the excessive number of 
red cells and platelets and has been success 
fully managed by judicious phlebotomy. Pre- 
operative treatment should include reducing 
the blood elements to normal values with 2. 
blood 


time, clotting time, and prothrombin time 


Conventional studies, i. e., bleeding 


do not reflect the defect and must be sup 


plemented by a careful study of the retracted 
clot. 


POLYCYTHEMIA 


VERA 


B 


Demonstrates diffuse polycythemic clot (4) poured onto a blotter, and (2) as com- 
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REVIEW OF POSTMORTEM EXAMINATIONS IN COMBAT CASUALTIES 


LIEUT, JOSEPH G. STRAWITZ 

CAPT. ROBERT E. SCULLY 

CAPT. AUSTIN VICKERY 

and 

CAPT. JOHN M. HOWARD (MC), U. S. Army 


ECAUSE of the clinical responsibilities 

of medical officers in a combat theater, 
complete postmortem examinations have sel- 
dom been routine, Pathologists are rarely 
available at the surgical hospital, and facil- 
ities for postmortem study are often discour- 
aging. Although it is obvious that combat 
casualties die of wounds received in action, 
a clear insight into the mechanisms of death 
is often lacking. 

During a 10-month period in 1952 and 
1953, autopsies were routinely performed by 
the Surgical Research Team in Korea at the 
46th Hospital on the Eastern 
Korean Front. Deaths resulting from wounds 
received in combat, vehicular accidents, 
burns, medical illnesses, and self-inflicted in- 
juries were investigated. 


Surgical 


This report deals only with 35 patients 
who died in the hospital after being wounded 
in combat. Analyses of the other traumatic 
deaths have been deleted in an effort to em- 


phasize the problems encountered in treating 
the combat casualty. Because of the relatively 
small number of autopsies presented, statisti- 
cal significance cannot be ascertained; defi- 
nite trends, however, can be observed and 
some generalizations made. 

Most of the autopsies were performed by 
the same prosector. Clinical histories were 
recorded in great detail, and frequently the 
prosector had observed the clinical course 
of the patient prior to death. As a result, 
considerable consistency in examination and 


From the Surgical Research Team in Korea, of 
the Army Medical Service Graduate School, and 
the Department of Pathology, of the 406th Medical 
General Laboratory, United States Army. 
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interpretation was possible. Microscopic re- 
view and interpretation were carried out by 
several members of the Pathology Depart- 
ment of the 406th Medical General Labora- 
tory. 

Table 1 summarizes the causes of death in 
35 combat casualties. There is considerable 
overlap among the first three groups: irre- 
versible shock, vital organ damage, and un- 
controlled hemorrhage. Some patients with 
vital organ damage and others with uncon- 
trolled hemorrhage showed changes consis- 
tent with those seen in irreversible shock. 

Taste 1.—Causes of Death in Thirty-Five 
Combat Casualties 


Patients, 
Cause of Death No. 


Irreversible shock. . 11 
Vital organ damage 

Uneontrolled hemorrhage 
Broneblal obstruction 

Cardiac arrest. 

Myocardial infaretion 

Blast injury (ungs).. 

Fat embolism (cerebral)... 
Post-traumatie renal insufficiency * 
Subdural hematoma 

(Cause undetermined 


* Most patients with this syndrome were selectively 
evacuated to the Renal Insufficiency Center; death, there- 
fore, rarely oecurred at the forward hospital. 


On the other hand, a few classified as dying 
of irreversible shock exhibited uncontrolled 
hemorrhage during some period of their clin- 
ical course. Despite this overlap, the major 
cause of death, determined by considering all 
known factors, formed the basis of this classi- 
fication. The causes of death in the remain- 
ing patients were quite specific. 

Irreversible Shock: Every clinician and 
investigator attending six of these patients 
agreed that hemorrhage had been controlled ; 
yet, after operation, the patients remained 
refractory to massive transfusions. These 
six patients died in a state of recurrent shock, 
unreversed by every known therapy. 
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TaBLe 2.—Median Values, Evacuation Time, Sur- 
vival Time, and Blood Volume Replacement in 
Eleven Patients with Irreversible Shock 


Evacuation Time: 


Wounding to Survival Time: Total Blood 


Forward Wounding Volume 
Surgical Hospital to Death Replacement 
6 17.5 br 95 L. 


An additional five patients after prolonged, 
profound shock, demonstrated a gradual re- 
sponse to transfusion but died shortly there- 
after. The histologic picture in these two 
groups was similar. Although the clinical 
course of the latter five patients was not 
marked by as profound a terminal hypoten- 
sion as that of the first group, the autopsy 
findings suggested that death was due to ir 
reversible ischemic changes secondary to the 
initial shock. 

Table 2 gives the median values for the 
evacuation time, survival time, and blood 
volume replacement in the 11 patients with 
irreversible shock. 

Table 3 shows a tabulation of morphologic 
findings which were found in various com- 
binations in shock. 
hemorrhages involving serous surfaces and 


irreversible Petechial 
mucous membranes were frequent and were 
believed to be the result of prolonged hy- 
poxemia, Subendocardial hemorrhages were 
often seen, being peculiarly limited to the 
right side of the heart, a distribution also 
noted in patients who died of hemorrhagic 
fever. It may be that the differences in anat- 
omy and physiology between the left and 
the right heart explain this peculiar localiza- 
tion of hemorrhages, but no positive evidence 
is available to date. 

TABLE 3. 


Morphologic Changes in Irreversible 
Shock 


1. Petechial 
intestinal) 

2. Dilatation and engorgement—vessels in abdominal 
and thoracic viscera, brain, striated musele 

3. Pulmonary edema 


hemorrhages—serosal, mucosal (gastro 


4. Pulmonary atelectasis—focal and diffuse 


5. Dilatation of eardiae chambers with flabbiness of 
the myocardium 

6. Renal tubular changes consistent with 
matic renal insufficiency (microscopic) 

7. Lipoid depletion 

8. Fatty 


post-trau 


adrenal cortex cells (microseopic) 


vacuolation—heart muscle, liver, kidney 


(mieroseople) 


COMBAT 


CASUALTIES 


Intense congestion of all organs and stri- 
ated muscles was a consistent finding. From 
the cut surface of the lungs, liver, spleen, and 
kidneys, fluid blood virtually poured out. 

Microscopic examination confirmed the 
severe dilatation and congestion of all blood 
vessels. The large quantity of blood trans- 
fused was presumably needed to maintain 
an adequate arterial pressure because of an 
expanded vascular tree. 

Table 4 shows various degrees of pul 
monary edema in the patients with irreversi- 
ble shock. The majority demonstrated some 
degree of edema and over half exhibited 
marked edema. There appeared to be more 
edema in those patients who were most vig- 


Taste 4.—Degree of Pulmonary Edema Compared 
to Blood Volume Replacement in Patients 
with Irreversible Shock 


Average 
Blood 
Volume 
Degree of Patients, Replacement, 
Pulmonary Edema No Liters 
No edema (below 500 gm.) 1 2.0 
Slight (500 to 700 gm.)..... 4 44 
Moderate (700 to #0 gm.) 1 12.0 
Marked (90+ gm.)......... 6 13.0 


orously resuscitated. It must again be em- 
phasized that these patients represent a very 
small sampling and that most patients re- 
quiring large transfusions survived. 

It has been suggested that pulmonary 
edema is a constant and integral part of the 
pathogenesis of shock.' Several factors may 
influence its development. The present study 
suggests that it follows shock and transfusion 
rather than ischemia alone, It is a frequent 
complication of post-traumatic renal insuffi- 
ciency following shock. Cardiac failure, as 
evidenced by gross flabbiness of the myocar- 
dium, dilatation of cardiac chambers, and 
microscopic fatty degeneration of myocardial 
fibers must play a considerable role in the 
formation of pulmonary edema. In a review 
of a large number of*traumatic deaths,’ fat 
embolism was not found to predispose to this 
complication, 

Varying amounts of pulmonary atelectasis 
were seen in several patients with irreversi- 
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ble shock. In some lungs, the areas of atelec- 
tasis were patchy, while in others the greater 
part of a single lobe was involved; this was 
usually basilar in distribution. These pul- 
monary findings may have represented agonal 
changes, as they are frequently seen in pa- 
tients subjected to anesthesia and operation. 
In one of the 11 patients, diffuse atelectasis 
was thought to be one of the principal factors 
contributing to the fatality. 

Congestion of striated muscle is listed as 
a morphologic finding in irreversible shock. 
This is particularly true of casualties strenu- 
ously resuscitated with whole blood and 
fluids. Striated muscle composes a large part 
of the human body but is not often studied 


5. 


Evacuation 
Time: 
Wounding to 
Patient Hospital, 
No. Hours 


65 10.5 


Volume 


Liters 


0 


Total Blood 


Replacement, 
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Four of the 11 patients showed morphologic 
changes consistent with post-traumatic renal 
insufficiency. The remaining patients might 
have exhibited these changes had the time 
of survival been longer than the mean of 
17.5 hours. 

Mallory,’ in studying postmortem material 
from shocked patients during World War II, 
found a peculiar morphologic change in the 
viscera when the survival time was over 18 
hours. With special stains, fat vacuolation 
was demonstrated in the heart, the central 
cells of hepatic lobules, and the ascending 
limbs of Henle’s loops. In the adrenal gland 
the doubly refractile lipid became depleted 
after the same time interval. From the fourth 


Patients with Uncontrolled Hemorrhage 


Survival 


Pulmonary 
Edema 


None 


Site of Bleeding Hours 
Laceration of pul- 18 
monary vessels 


Splenic rupture; lacer 
ation of lung 


None 


Total unknown None 


None 
Moderate 


Lacerated kidney; 
retroperitoneal 
hemorrhage 


Lacerated vena cava 
Lacerated dural 


at the necropsy table. A great part of the 
vascular tree, however, is found in these 
large masses of muscle. The typical finding 
in examining large avulsive wounds was se- 
vere congestion with outpouring of blood and 
fluids at autopsy incision. Further studies 
are necessary to correlate this observation 
with the theory of blood sludging and pool- 
ing. 

Renal damage was a frequent finding in 
irreversible shock. The principal morphologic 
changes consisted of hemecasts within tubules 


and varying degrees of degeneration of the 


tubular epithelium. In a larger series of 
patients, these changes, when present, were 
found to be demonstrable after the first 24 
hours of shock.’ In the present study, each 
patient demonstrated clinically a decrease in 
renal function, but this might have been on a 
functional rather than on an organic basis. 
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vessels 


Lacerated mesenteric 
vessels, multiple 


Moderate 


day onward, in patients with wounds not 
complicated by infection, a tendency to a re- 
turn to normal could be demonstrated. Spe- 
cial stains were not performed in patients 
presented in this report. However, Mallory’s 
finding is another morphologic demonstration 
of an intracellular response to injury and 
shock. 

Vital Organ Damage: Nine patients died 
of damage to vital organs to a degree incom- 
patible with life. 
brain damage and two direct cardiac involve- 
ment by shell fragments. The majority of 
these patients survived for several hours. 


Seven showed extensive 


. 


Uncontrolled Hemorrhage: Table 5 gives 
information concerning six patients whose 
attributed to uncontrolled 
All showed profuse bleeding 


deaths were 
hemorrhage. 
from lacerated, large vascular channels. It 


appeared in most instances that if early con- 


Time 
After 
Injury, 
: 8... 25 18 

3.5 
es 6... 6.5 45 


POSTMORTEM EXAMINATIONS Ol 


trol of profuse hemorrhage had been pos- 
sible, death might have been prevented. The 
average evacuation time from wounding to 
hospital admission was considerably shorter 
Pul- 
monary edema was a less frequent finding. 


than that seen in irreversible shock. 


Bronchial Obstruction: Two patients in 
this died of bronchial obstruction. 
(ne patient had a simple amputation of a 


lower extremity which was technically un- 


series 


complicated. He died 15 minutes postopera- 


tively, owing to aspiration of vomitus. The 
second patient suffered a perforating wound 
of the lung with bleeding into the bronchial 
tree, Obstruction and death occurred shortly 
after hospital admission. 

Cardiac Arrest: One patient with multiple 
avulsive and perforating wounds of all ex- 
tremities died unexpectedly during surgery. 
Cardiac massage was performed without 
benefit. A moderate number of fat emboli 
were visible microscopically in small myo- 
cardial blood vessels. It is not known what 
influence they may have had on cardiac func- 
tion, 

Myocardial Infarction (Traumatic Coro- 
nary Thrombosis): Myocardial infarction 
resulting from coronary thrombosis was a 
After a 
wound of the left lung from small arms fire, 


surprising finding in one patient. 


this patient developed progressive cardiac 
failure during surgery. At autopsy, an ante- 
mortem thrombus was found in the lumen 
of the circumflex branch of the left coronary 
artery. Histologically the myocardium ex- 
hibited Although 
there was no myocardial laceration in the 


degenerative changes. 
region of the left coronary artery, diffuse 
subepicardial and perivascular hemorrhages 
suggested that contusion and arteritis may 
the 
changes when the missile passed through 


have occurred from marked pressure 
the thorax. 
lat 


recognized for many years as a complication 


Embolism: Fat embolism has been 
of trauma and fractures. Different investiga 
tors have ascribed varying degrees of impor 
Scully 


showed that fat emboli were present in the 


tance to it as a clinical entity 


lungs in more than 90% of men dying of 


COMBAT 


ASUALTIES 


battle wounds. 
found in the kidneys. Death resulting from 


fat embolism was infrequent in his review. 


Occasionally emboli were 


The criteria for establishing fat embolism 
as a cause of death are a typical clinical his- 
tory, abnormal neurologic findings, and the 
presence of a moderate to a marked degree 
of fat in the vessels of the lung, kidney, and 
brain. Perivascular hemorrhages and necro- 
sis in the brain are the usual findings in fatal 
instances, 

The one fatality due to fat embolism in 
this series was classic. The patient suffered 
traumatic amputations of several extremities 
and numerous avulsive and puncture wounds 
Preoperative resuscitation and surgery were 
uneventful. Recovery, however, from anes- 
thesia was not complete and intracranial 
hemorrhage was suspected, as the patient re- 
mained unconscious and displayed muscular 
twitchings. A craniotomy showed no evi- 
dence of hemorrhage. Death ensued several 
days after injury. Postmortem examination 
revealed the typical morphologic findings of 
fatal fat embolism. 


In World Wars I and II 


injuries to the thoracic and abdominal viscera 


Blast Injury: 


and to the central nervous system were ob- 
served to result from rapid changes in the 
environmental pressure such as from an air 
blast. When persons are exposed to the ef- 
fects of nearby shell and mortar explosions, 
death may occur with minimal evidence of 
external injury. Hemorrhages and lacera 
tions of the lungs, abdominal viscera, or 
brain may occur. ne patient in this series 
was close to an exploding mortar round and 
died shortly afterward in severe respiratory 
distress with hypoxia. At autopsy he had 
severe pulmonary hemorrhage, congestion, 
contusion, and edema without perforation of 
the thorax. A large shell fragment was found 
in the region of the left kidney 
Post-Traumatic Renal Insufficiency: One 
patient with marked renal insufficiency re 
sulting from multiple perforations of the 
this 
The patient died in uremia six days after 


small intestine was included in series 


wounding. The morphologic findings were 
compatible with severe lower nephron ne 
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phrosis. There were numerous hemecasts in 
renal tubules and marked degeneration of 
the tubular epithelium. A_ fibrinopurulent 
peritonitis was also present. 

Subdural Hematoma: In one instance, a 
subdural hematoma resulted as a complica- 
tion of a skull fracture. A large subdural 
blood clot was evacuated. Death followed 
shortly thereafter, due to recurrent intra- 
cranial pressure, 

Cause Undetermined: The one patient for 
whom a cause of death could not be estab- 
lished suffered a gunshot wound of the ab- 
domen with a laceration of the tail of the 
pancreas, His postoperative course seemed 
uneventful and he was ambulated early. On 
the sixth postoperative day he suddenly, de- 
veloped severe respiratory distress and died 
12 hours later in vascular collapse. The clin- 
ical history was suggestive of pulmonary em- 
bolism, but the autopsy did not confirm the 
diagnosis. There were no significant findings 
to demonstrate the cause of death. 


SUMMARY 


An analysis of 35 postmortem examina- 
tions in combat casualties dying relatively 
soon after wounding is presented. Irreversi- 
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ble shock, vital organ damage, and uncon- 
trolled hemorrhage constituted the major 
causes of death. Bronchial obstruction, car- 
diac arrest, traumatic coronary thrombosis, 
blast injury, and subdural hematoma were 
found less frequently. Although fat embolism 
was frequently found in the lungs after trau- 
matic death, it appeared to be the principal 
factor causing death in only one patient. 
Post-traumatic renal insufficiency was the 
cause of death in only one patient in this 
series, as the group of patients with this com- 
plication were selectively evacuated to an- 
other hospital. 
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Statistical Study of Seven Hundred Four Private Patients 
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B. W. MEYER, M.D., Los Angeles 


INCREASING the 


problem of primary bronchogenic carci- 


urgency of 


noma of the lung is attested to by Cameron’s 
1953 annual report to the American Cancer 
Society, which indicates that at the present 
time lung cancer is very close to, if not the 
leading cause of, death from cancer, and that, 
at least as an officially listed cause of death 
in vital statistics, it is increasing at an alarm- 
ing rate (Table 1). How much of this in- 
crease is real and how much is due to more 
accurate diagnosis is a matter chiefly of aca- 
demic interest. From a practical point of 
view, the important thing is that the diag- 
nosis and treatment of cancer of the lung is 
today a real problem in the practice of medi- 
cine. For 10 years there have been in the 
literature more and more papers on this sub 
ject, and one of the chief burdens of these 
papers has been the large proportion of pa- 
tients with carcinoma of the lung which has 


not been diagnosed until it has progressed 


beyond the limits of effective treatment. One 
would expect that such continued medical 
publicity would bring about some improve- 
ment in this unhappy situation. It has been 
our impression that no such improvement 
was taking place, and a survey of our surgi- 
cal experience over the past 11 years bears 
out the correctness of this impression (Table 
2). 

Read the Section on Surgery, Genera! 
ind Abdominal at the 103rd Annual Meeting of the 
American Medical San 
lune 23, 1954 


be fc re 


Association Francisee 


OF LUNG 


In 1943 some 20% of the patients we stud- 
ied with carcinoma of the lung had lesions 
which permitted an attempt at extirpation 
by pulmonary resection, In the following 
years that proportion varied somewhat, but 
again in 1953 the percentage is the same as 
in 1943, This is a lower resectability rate 
than some others recently published,* but it 
should be remembered that it is diffieult to 
compare these rates without knowing to 
what extent and in what manner patients 
have been selected before they are referred 
to the thoracic surgeon. In public institu 
tions the tendency is to weed out the obvi 
ously inoperable patients, while in private 
practice the reverse is likely to be true, either 
because the physician wants someone to 
share the responsibility of denying surgery 
to his patient or because the patient insists 
upon the consultation, 

We share the concern of other thoracn 
surgeons + over the long delay between the 
onset of symptoms and the clinical diagnosis 
of carcinoma of the lung. Any lessening in 
that delay through increasing awareness in 
the minds of physicians of the diagnostic pos 
sibility of pulmonary neoplasm appears to us 
to have been more than offset by the use of 


of 


drugs. The symptoms and often the x-ray 


an ever-increasing array antibacterial 
evidence of improvement in pulmonary le 
sions brought about by the use of these drugs 
has, we believe, tended to increase consider 
ably the delay in reaching a diagnosis. In 
conversations with many physicians we have 
become aware of other factors of importance 
in causing this delay. One of them is the 
great reluctance which many physicians have 


for entertaining a diagnosis of cancer of the 
* References 3 and 7 


+ References 1, 5, 6, 7, 8, and 9 
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Taste 1.—White Male Cancer Death Rates * by Site, United States, 1930-1950 


SURGERY 


- 


RATE PER 100,000 POPULATION 


25s 


Prostote 


on 


intestines 


- 


lung because of the belief that such a diag- 
nosis is virtually a death sentence for the 
patient. Another factor is the belief that a 
diagnostic thoracotomy 


YEAR 


* Stondorédued for On the 1940 Untied 
DOVACE Office of 


Taste 2.—Number of Diagnoses, Operations, and Pulmonary Resections 


BER OF PATIENTS 


= 


@ DIAGNOSES 
@ OPERATIONS 


RESECTIONS -% J/AGNOSED LESIONS RESECTED 


JONES 


[D 


~~ 


fraught with considerable hazard. In order 
to gain some information which might help 
in dispelling these beliefs and perhaps indi- 
an operation cate ways in which the low salvage rate for 
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patients with carcinoma of the lung might 
be improved, we have undertaken a study of 
the private patients with carcinoma of the 
lung whom we have seen over the past 11 
years. We decided to limit the study to 
private patients because the diagnostic and 


Taste 3 


included with the 1943 patients), we have 
seen a total of 704 private patients for whom 
we have made or have accepted a diagnosis 
of primary bronchogenic carcinoma of the 
lung. Not all these patients have had a histo- 
logical diagnosis, but in those in whom the 


Sex Ratio 


_YEARS DIAGNOSES 


MALES 


FEMALE | % FEMALE | 


1942 THROUGH 1949 391 


343 


48 12.3 


1950 THROUGH 1953 313 


269 


44 14.0 


TOTAL 7104 


612 


92 13.0 


TABLE 4. 


NUMBER) OF PATIENTS 


OR MORE 


AGE 


MB NUMBER OF OPERATIONS 
NUMBER OF RESECTIONS 
(J NUMBER ALIVE 6 MONTHS 


Age Distribution 


AVERAGE AGE 54.8 
EXPLORATIONS 55.1 
RESECTIONS — 54.6 


— — 


YEAR SURVIVAL 


OPERATED 
73 


UNDER 50 


OVER 239 


RESECTED | SYR. SURVIVAL 


47 


6 - 36.3% 
| 9- 19.2% 


4 


surgical factors controlling their fate had 
been more uniform than for patients in public 
institutions. The diagnostic and surgical tech- 
niques we employed were presented in an 
earlier paper by one of us (J.C. J.) and 
are not discussed in this paper. 

In the 11-year period from 1943 through 
1953 (a few patients seen in 1942 have been 


diagnosis was not so confirmed the clinical 
evidence has been so overwhelming as to 
leave little doubt as to its correctness. These 
patients have been referred to us by our med 
ical colleagues in the vicinity for the purpose 
of diagnostic consultation and such surgical 
It has 
been our policy to return the patient to the 
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treatment as could be offered them. 


60 
40 
2 Z 
AGE UNDER40 40-44 44-49 50-54 55-59 60-64 65-69 10 & OVER ee 
Taste 5.—Comparison of Patients Under and Patients Over 50 a 
ey RESECTABILITY 
_RESECTED 
32 — 44% 
| 129 - 54% 
an. 


care of his referring physician as soon as he 
has recovered from surgery have 
reached an opinion that surgery is not indi- 
cated, This practice has made the gathering 
of statistics concerning the fate of our pa- 
tients more difficult than in the case of clinic 
or public hospital practice. 


or we 


AGE AND SEX DISTRIBUTION 


The sex distribution in our patients has 
been about the same as that reported in the 
literature, namely, 87% males, or about eight 
males to one female (Table 3). The past four 
years have seen a slight, but probably not 
statistically significant, rise in the proportion 
of females—from 12.3% for the period 1943 
through 1949 to 14% from 1950 through 
1953. 

The average age of 312 patients operated 
upon was 54.8 years, with little difference 
between the average age of those who had 
pulmonary resections and those in whom 
merely exploratory operation was done 
(Table 4). More patients fell in the age 
group of 55 to 59 than any other, but the 
highest resectability rate was in the 60 to 
6A-year olds. However, our previously held 
opinion that patients less than 50 years of 
age with carcinoma of the lung had a com- 
paratively poor prognosis has not been borne 
out (Table 5). 
bility rate was lower (44% of those operated 


It is true that the resecta- 


on, as compared with 54% in the patients 
more than 50), but if the lesion could be 
surgically attacked their chances for a five- 
year survival were much better. 


SELECTION OF PATIENTS FOR OPERATION 

In order to give meaning to our operability 
and resectability rates, it is necessary to indi- 
cate our criteria for declining to recommend 
surgery, as well as our practice concerning 
so-called “palliative resection.” The presence 
of any one or more of the following condi- 
tions, in most cases has caused us to consider 
a patient unsuitable for surgery: (1) evi- 
dence of distant metastases; (2) evidence of 
extension of the new growth into the medi- 
astinum, pleura, chest wall, or other adjacent 
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structures; (3) bronchoscopic evidence of 
new growth at or above the level of the 
carina or in the contralateral bronchus; (4) 
evidence of other disease, either organic or 
functional, which makes the patient’s survival 
of surgery unlikely. These are criteria which 
are quite generally accepted, although the 
interpretation of evidence bearing on them 
varies in different clinics. Probably only as 
regards paralysis of the vocal cord or dia- 
phragm is there any great difference of 
opinion in various groups. We consider the 
presence of either of these conditions to be 
sufficient evidence, when accompanied by 
corroborating bronchoscopic or roentgeno- 
logical findings, to contraindicate surgical 
exploration. We are aware of the fact that 
in some cases pneumonectomy will be tech- 
nically feasible under these circumstances, 
but we do not believe the patient’s chances 
for survival are sufficiently increased to 
justify surgical intervention. Likewise, we 
do not believe palliative pneumonectomy in 
the presence of extension of the new growth 


beyond the limits of extirpation is often justi- 
fied. 
suppuration and/or pulmonary bleeding or 


Only in cases of severe pulmonary 


in cases in which surgery has progressed too 
far before it becomes apparent that the dis 
vase has extended beyond the lung have we 
performed pulmonary resection and know- 
ingly left behind part of the neoplastic lesion 


EXTENT OF RESECTION 

In only 29 of the 312 patients having re- 
section was the amount of resection less than 
one lung. No lobectomies were done prior 
to 1946, and most of the 29 have been done 
since the Los Angeles County-wide chest 
x-ray survey of 1950. That survey, as did 
many others throughout the country, brought 
to light some so-called “silent’’ lesions. The 
problem of how many of these solitary, cir- 
cumscribed lesions in the lung are cancer 
and of how to treat them has called forth a 
that of 
Clagett, of the Mayo Clinic, containing the 


number of papers, Bernatz and 


largest series that we have seen.* Actually, 
we have performed lobectomies in two types 
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of patients : first, those of the type just men- are satisfied to limit the surgery to a lobec- 
tioned, in whom diagnosis has not been tomy. With regard to the second group of 
established prior to surgery, and second, ' patients, we have found it helpful to make 
those whose pulmonary function is so low pulmonary function studies for all patients 
as to make pneumonectomy unwise. In the who show clinical evidence of considerable 


Tasie 6.—Early Results 


NUMBER DIAGNOSED 704 | % OF DIAGNOSED 
NUMBER OFFERED SURGERY 346 | 49.0 
NUMBER OPERATED UPON 312 | 44.0 
NUMBER OF PULMONARY RESECTIONS 6! | 23.0 


OPERATIVE MORTALITY 


NUMBER OF OPERATIONS —————-312 
NUMBER OF HOSPITAL DEATHS———— 8 
MORTALITY RATE 2.6% 


NUMBER OF RESECTIONS ————— I6I 
NUMBER OF HOSPITAL DEATHS———— 7 
MORTALITY RATE 4.3% 


NUMBER OF EXPLORATIONS—————— 15! 
NUMBER OF HOSPITAL DEATHS———— | 
MORTALITY RATE 


TaBLe 7.—Period of Survival Following Pulmonary Resection for Carcinoma 


OCHSNER ET. AL.| GIBBON ET. AL. JONES ET. AL. 
___|OBSERVED| ALIVE] % |OBSERVED|ALIVE | % |OBSERVED | ALIVE | 
ALIVE 6 MOS.P0.| 298 |149 | 185 | 115 | 62. | HO | 74. | 
ALIVE AT IVR.| 267 | 85 |32.| 175 | 84 | 48. | 144 | 67 |46. | 
ALIVE AT 2YRS.| 221 | 44 |20.| 145 46 | 32. | 120 | 39 | 32. | 
ALIVE AT 3YRS.| 179 | 31 36 | 32. | 102 | 29 | 26. | 
ALIVE AT 4YRS| 130 |27 | 177 20 | 79 19 | 24 


ALE AT SyRs| 99 119 119.| 41. | 9 |22.| 64 | 15 


former group, it has been our policy to ask loss of pulmonary reserve. If such studies 


the pathologist to give us an immediate diag- indicate that the patient has sufficient pul- 


nosis based upon examination of the lesion monary function to withstand the loss of 


in the resected lung tissue. In the case of one lobe but will become a pulmonary cripple 


carcinoma of the lung, if the lesion is well after pneumonectomy and if the lesion ap 


peripheral and is located well away from the pears roentgenologically to be amenable to 
fissures and if there is no demonstrable evi- lobectomy, we accept him for surgical ex- 


dence of metastasis to the lymph nodes, we _ ploration. 
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EARLY RESULTS as a result of surgery, an operative mortality 
Of our 704 patients with a diagnosis of rate of 2.6%. Of the 312 operations, surgical 
carcinoma of the lung, we recommended sur- resection of part or all of the lung was ac- 


Taste 8,—Survival Curve for 644 Patients Having Pulmonary Resection for Carcinoma 
(From Ochsner, Gibbon, and Jones Groups) 


OBSERVED 644 644 586 486 392 
ALIVE 644 383 236 129 96 


YEARS YR. 2YRS. 3YRS. 4YRS. SYRS. 


100 


80 


TasLe 9.—Five to Eleven Year Follow-Up Study of 320 Patients 


WUMBER DIAGNOSED 320 

WUMBER OPERATED UPON | 40.0% 

WUMBER RESECTED _64 |500%)20.0% 

NUMBER ALIVE OR DEAD FROM NONW-CANCER CAUSES _20 | 31.2% |15.6%) 6.3% 
NUMBER OF & YEAR SURVIVALS 15 23.4% | |1.7%| 4.7% 
NWUMBER ALIVE JODAY 12 18.7%| 9.4%) 3.8% 


FATE OF 39 PATIENTS EXPLORED 
DEAD WITHIN 6 MONTHS OF OPERATION — 31 0R74% 
DEAD WITHIN | YEAR OF OPERATION — 37 0R95% 
DEAD WITHIN 2 YEARS OF OPERATION — _ ALL 


gical exploration in 346, or 49% (Table 6). complished in 161, 51.6% of the operations 
Of this number 312, or 44% of the total ac- performed and 23% of the number of cases 
cepted this recommendation and underwent in which diagnosis was made. The operative 
exploratory operation. Eight patients died mortality for those having resection was 
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4.3%. In 131 patients no resection was at- 
tempted, and of these, only 1, or 0.7%, died 
as a result of the surgical procedure. 

LATE RESULTS 

Unfortunately, about two-thirds of the pa- 
tients undergoing pulmonary resection in an 
attempt to extirpate the neoplasms had had 
extension of the lesion by lymph or blood 
stream channels before they came to surgery, 
and, as a result, eventually died of those ex- 
tensions (Table 7). Of 161 patients ob- 
served for six months, 74% were alive at 
the end of that period ; 46% of the 144 were 
alive at the end of one year ; 32% of the 120 
were alive at the end of two years; 28% 
of 102 were alive at the end of three, 24% 
of 79 were alive at the end of four, and 23% 
of 64 were alive at the end of five years. 
This experience agrees fairly well with that 
of the Ochsner * and Gibbon * groups, and 
the combined experience is graphically shown 
in Table 8. Sixty percent of 644 patients 
were alive at the end of six months, 40% 
of 586 at the end of one year, 27% of 486 
at the end of two years, 24% of 392 at the 
end of three years, 23% of 286 at the end 
of four years, and 21% of 204 at the end of 
five years. 

Sut not all patients who die after success- 
ful pulmonary resection for carcinoma of the 
lung die of carcinoma, and when we fail to 
take this fact into consideration in speaking 
of our surgical “salvage rates” we are doing 
surgery an injustice. It must be remembered 
that the average age of our surgical patients 
was 54.8 years, and the expected death rate 
in the normal population of this age is rather 
high. In order to gain more information con- 
cerning our actual “salvage rates,”” we have 
studied the fate of 64 patients who had pul- 
monary for cancer between the 
years 1943 and 1948, inclusive, and who have 


resection 


thus been followed for periods varying from 
5 to 11 years. During this time, we saw 390 
patients with primary bronchogenic carci- 
noma of the lung (Table 9) and recom- 
mended surgery in 128, or 40%. Exactly 
one-half of these patients had a successful 
pulmonary resection, and the other half un- 


derwent only exploratory operation. Ot the 
64+ patients in whom exploratory operation 
was done, we were able to follow 39. Of 


these, 31, or 74%, were dead within six 


months; 37, or 95% were dead within one 
vear, and all were dead within two years 
The 64 patients having successful pulmonary 
resections had an average age of 54 years, 
and those who survived surgery were fol 
lowed for an average of eight years. Four 
patients died as a result of surgery, and 40 
patients died as a result of metastatic carci- 
noma. Eight patients died of causes other 
than carcinoma, and 12 patients are living 
and well at present. Standard mortality 
tables used by insurance companies predict 


that in the white male population followed 


for eight years 9 out of 60 in this age group 


will die, and the average life expectancy 1s 
only 18 years. So our experience of eight 
patients dying from causes other than car- 
cinoma is not out of line. All eight of these 
patients survived surgery for at least two 
and one-third years, in fact, any patient 
dying less than two years postoperatively 
was considered to have died of carcinoma, 
regardless of the cause of death listed in the 
death certificate. So our corrected survival 
rate in this group of patients is 31.2% of 
those having pulmonary resection, 15.6% of 
those in whom exploratory operation was 
done, and 6.3% of those in whom the diag- 
nosis of pulmonary carcinoma was made 

It is of interest to note that one patient 
had a fatal recurrence of his carcinoma more 
than nine years after surgery, emphasizing 
the fact that a five-year survival goal is not 
a magic point, the attainment of which pro- 
tects a patient from any possible appearance 
of any metastatic lesion. As_ previously 
shown in graph form, deaths from metastatic 
carcinoma after pulmonary resection occur 
In the 
case of the 60 patients followed, this rate was 


at an exponential or algebraic, rate 
about 50% per year of those alive at the be 
ginning of each year. In Table 10, we have 
compared the predicted deaths based upon 
this formula with those actually occurring 
from carcinoma, as well as with the deaths 
occurring from all causes. Thus 20 patients 
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now living or dead from causes other than year postoperatively. Actually, our figures 
carcinoma subtracted from 60 patients leav- were 23 the first year, 10 the second year, 3 
ing the hospital alive leaves 40 patients dead the third year, 2 the fourth year, and 1 the 


Taste 10.—Follow-Up Study of 64 Patients 5 to 11 Years After Pulmonary Resection 


——~PREDICTED DEATHS FROM CANCER 
owe ACTUAL DEATHS FROM CANCER 
~--DEATHS FROM ALL CAUSES 


i 


YEARS Ive. aVR. BYR. 4VR. BYR. 
Live 


Taste 11.—Comparison of Pnewmonectomy and Lobectomy Experience 


PNEUMONECTOMIES LOBECTOMIES 

YEAR % OF RESECTIOWS | NUMBER % OF RESECTIONS 

PRIOR TO 1949 28.4 L6 

| 1949 86.7 

1951 12.2 

1953 53.0 47.0 

TOTAL 82.0 Co 18.0 


MORTALITY 


NUMBER OF OPERATIONS | OPERATIVE MORTALITY | ALIVE TODAY | 
/PNEUMONECTOMY 132 7 - 5.3%  |22-16.7% 
LOBECTOMY 29 O- 0. 20 - 69.0% 


ot carcinoma, According to our formula, 20 _ fifth year, which is in fairly close agreement. 
should die the first year, 10 the second, 5 We do not mean to imply that such an exact 
the third, 2% the fourth, and 1% the fifth formula derived from such a small number 
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PRIMARY BRONCHOGENIC CARCINOMA 
of individuals can be universally applied, but 
the observed results are in general agreement 
with other published survival rates and in- 
dicate that about one-half of the patients 
whose neoplastic disease was not entirely 
extirpated at the time of surgery will die in 
the first postoperative year, and about 90% 
will be dead within three years. 

Further study of the 20 patients who are 
either still alive or who died of causes other 
than carcinoma was made in an attempt to 
throw some light upon the reasons for their 
survival. Of greatest significance is the fact 


was treated by resection of only one lobe 
under the conditions previously laid down 
(Table 11). 


were no operative deaths, and 20 patients, 


In the 29 lobectomies, there 
or 69%, are still alive. There were three 
palliative resections on patients in whom the 
extent of the lesions was not discovered until 
it was too late to turn back. Among the 20 
living are 3 who are known to have metas- 
tasis. If we eliminate the three palliative re- 
sections and consider the three patients with 


metastases as already dead, we can make a 


Taste 12.—Three-Year Survival of Patients Treated by Lobectomy Compared with Those 
Treated by Pnewmonectomy 


— LOBECTOMIES 
--- PNEUMONECTOMIES 


YEAR 


that of the 20, only 6 had microscopic evi- 
dence of peribronchial lymph node involve- 
ment in the resected specimen, and only | 
had involvement of the mediastinal nodes. 
The point of origin in the bronchial tree is 
of further significance. In only 1 of those 
surviving was the carcinoma in the main 
bronchus; in 4 it was in a lobar bronchus, 
and in 15 in segmental or smaller bronchi. 
Thus it is seen that the survivals have been 
largely among the patients who had periph- 
eral lesions which were brought to surgery 
before they had spread by way of the blood 
stream or had metastasized to mediastinal 
lymph nodes. Further support for this thesis 
is given by a study of the survival rates of a 
small group of patients in whom the neoplasm 


1 
2YRS. 3YRS. 


three-year survival chart to compare with 
that of the patients having pneumonectomies 
(Table 12). It is seen that the lobectomy 
survival curve has flattened out at about 
75% the end of three years, 
whereas the pneumonectomy rate stands at 
24%. This is admittedly too few patients to 
yield statistically important findings, and we 


survival at 


do not wish to give the impression that we 
consider lobectomy a better operation than 
pneumonectomy or even a substitute for it in 
treating carcinoma of the lung. But it does en- 
courage the belief that patients who have 
lesions of the type which, under the conserva- 
tive criteria we have used in their selection, 
make them candidates for lobectomy have the 
best chance for survival after surgery. 
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COMMENT 


Clinical diagnosis of carcinoma of the lung 
should be more easily arrived at than clinical 
diagnoses of most other internal cancers, yet 
there continues to be a long delay between 
the onset of symptoms and the time the pa- 
tient is presented to the thoracic surgeon 
for treatment. .\t present, the greatest hope 
for improvement in surgical treatment of 
lung cancer appears to lie in the greater use 
of the chest x-ray to bring to light the 
peripheral, relatively asymptomatic lesion. 
Because there is no cough reflex in the seg- 
mental bronchi, such lesions formerly were 
likely to be undetected until metastasis or 
extrapulmonary extension had occurred and 
therefore formed a rather small percentage 
of lesions seen in resected specimens. How- 
ever the increasing use of the x-ray as a 
survey or periodic physical examination tool 
is permitting the diagnosis or detection of 
more and more peripheral lesions at a time 
when they are susceptible to surgical attack, 
and the improved survival rates in such pa- 
tients gives hope for considerable improve- 
ment in the salvage rates for patients with 
carcinoma of the lung in the future. Those 
who are engaged in the general practice of 
medicine must be depended upon to bring to 
light these early lesions, and to them we 
would like to make the following sugges- 
tions : 

1. Keep in mind the increasing incidence 
of carcinoma of the lung, and look for it in 
all male patients over 40. 

2. Make a careful search for respiratory 
system symptoms a routine part of history- 
taking in all patients, regardless of their 
chief complaints. 

3. Make the of the X-ray a 
routine procedure in physical examination 
of all patients. 

4. Cooperate with your radiologist in de- 


use chest 


veloping an economical technique for obtain- 


ing screening chest x-rays in your practice 

and encourage your adult male patients to 

have such x-ray examinations twice a year. 
5. Consider all abnormal and not easily 

explainable x-ray shadows in adult male pa- 

tients as possibly neoplastic in origin. 
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©. If pulmonary infiltrates do not com- 
pletely disappear in a reasonably short period 
of antibacterial drug therapy, consider them 
as probably neoplastic. 

7. Do not hesitate to recommend explora- 
tory thoracotomy if a definite diagnosis is not 
reached after careful effort. It is a relatively 
safe surgical procedure with a mortality rate 
in our hands of only 0.7%. 


SUMMARY AND CONCLUSIONS 

Our surgical experience with 704 private 
patients with primary bronchogenic carcino- 
ma of the lung over the past 11 years (1943 
through 1953) has failed to demonstrate any 
real improvement in resectability rates, which 
remain in the vicinity of 20% of patients in 
whom diagnosis has been made. We believe 
that any improvement that has occurred 
through increased awareness of the disease 
as a diagnostic possibility has been offset by 
the delays in diagnosis incident to the use 
of antibacterial drugs. 

During the 11-year period, in about two- 
thirds of 312 patients having pulmonary re- 
section in an attempt to extirpate the lesion, 
the disease had already spread through lymph 
or blood channels prior to surgery, and so 
these patients eventually died of carcinoma 
of the lung. The deaths occurred at a rate 
of about 50% each year of those living at 
the beginning of the year. 

Of 64 patients having pulmonary resection 
previous to 1949 and observed for from 5 
to 11 years, 60 survived surgery, 40 died of 
metastatic carcinoma, 8 died of other causes, 
and 12 are still living and well 5 to 10 years 
after surgery. This represents a salvage rate 
of 31.2% of those patients having a success- 
ful operation and should help dispel the be- 
lief that carcinoma of the lung is necessarily 
a fatal disease. 

When compared with the total number of 
patients seen with a diagnosis of carcinoma 
Any further 
improvement in surgical salvage rates must 


the salvage rate is only 6.3%. 


depend chiefly upon getting a higher propor- 
tion of patients to surgery before the neo- 
plasm has extended beyond the lung. Sug- 
gestions towards this end are given. 


§ 
ah 
i 


PRIMARY BRONCHOGENIC CARCINOMA 


REFERENCES 

1. Boyce, F. F.: 

of the Lung in Large Public Hospitals, Dis. Chest 
24:626 (Dec.) 1953 

2. Bernatz, D. E., 


Cause of Death in Carcinoma 


and Clagett, O. 7 Ex- 


ploratory Thoracotomy in Diagnosis and Manage- 


ment of Certain Pulmonary Lesions, J. A. M. A 
152:379 (May 30) 1953. 

3. Gibbon, J. H., Jr.: Cancer of the Lung: Anal 
ysis of 532 Consecutive Cases, Ann. Surg. 138:489 
(Oct.) 1953 

4. Jewett, J. S 
genic Carcinoma, Dis. Chest 22:699 (Dec.) 1952 


Early Recognition of Bronchio 


Surgical Aspects of Broncho- 
AM. A. $84:113 (May 10) 


5. Jones, J. ¢ 
genic Carcinoma, |] 
1947 

6. Lindskog, G. F Bronchiogeni 
Ann. Surg. 124:667 (Oct.) 1946 

7. Ochsner, A.; De Camp, P. I.; De Bakey 
M. E., and Ray, C. J.: Bronchogenic Carcinoma, 
1 A. M. A, 148:691 (March 1) 1952 

8 Overholt, R. H., and Schmidt, I. ¢ 
in Primary Carcinoma of the Lung, New England 
J. Med. 240:491 (March) 1949 

9. Rigler, L. C.: Duration of Carcinoma of Lung 
Dis. Chest 28:50 (Jan.) 1953 


Carcinoma, 


Survival 


: 
275 3 
- 


SURGICAL TREATMENT OF DIVERTICULITIS OF COLON 


R. K. GILCHRIST, M.D. 
and 
STEVEN ECONOMOU, M.D., Chicago 


W' 1E.N A careful search is made, about 
one-third of people past 45 years of 
age will be found to have some diverticula 
of the colon. These lesions are found most 
commonly in the sigmoid, next in frequency 
in the descending colon, but may be scattered 
throughout the large bowel. We have never 
seen them below the peritoneal reflection. 

It is our feeling that these are pulsion 
diverticula, Figure 1 is a of the 
sigmoid done post mortem in an 80-year- 
old patient who had no symptoms referable to 
the colon. The only barrier between the 
lumen of the bowel and the peritoneal cavity 


section 


is the mucosa, some subperitoneal fat, and 
the peritoneum. In this section we also see 
that in one area the mucosa is beginning to 
herniate through the muscularis as if a new 
diverticulum is forming near the main one. 
However, even the completely formed diver- 
ticula are still too small to be seen on casual 
examination. We have microscopic sections 
showing minute abscesses in the fat, with 
perforation of similar small diverticula. 


intraluminal 
pressure on the formation of diverticula can 
be seen with obstruction due to carcinoma 
of the sigmoid. In such cases the diverticula 
nearest the obstructing tumor are deep, with 
induration and inflammation of the fat in 
the appendices epiploicae surrounding them. 
As the distance between diverticula and ob- 
structing tumor increases, the diverticula 
become shallower and the inflammation in 
them is less marked. 

From the Presbyterian Hospital. 

Read before the Section on Surgery, Gen- 
eral and Abdominal, at the 103rd Annual Meeting 
of the American Medical Association, San Fran- 
cisco, June 24, 1954, 
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The influence of increased 


We commonly see cases in which car- 
cinoma of the sigmoid is fixed to other struc- 
tures and in which the fixation is due not 
to tumor but to inflammation arising in the 
accompanying diverticula. In such a patient 
who had a carcinoma of the sigmoid with firm 
fixation to the dome of the urinary bladder, 
the specimen of resected sigmoid, including 
the full thickness of the urinary bladder, 
showed three minute diverticula in line just 
proximal to the tumor. The fixation was 
due to an abscess in a diverticulum just 
proximal to the tumor and in line with the 
three diverticula, which were not inflamed. 
We believe that the associated inflammation 
is often responsible for the fixation in car- 
cinoma of the sigmoid and consequently that 
the prognosis for fixed tumors in such in- 
stances is better than one might anticipate. 

The narrow neck of the diverticulum with 
the contained inspissated feces points out the 
logic of the usual medical management, 
which is to be certain the patient does not 
become constipated. This can be accom- 
plished by a dietary program which omits 
hard-shelled foods, seeds, or nuts and by the 
liberal administration of hygroscopic agents, 
such as psyllium hydrophilic mucilloid with 
dextrose (Metamucil). If these fecaliths be- 
come trapped, they act as foreign bodies and 
serve as centers of abscess formation, with 
frequent flare-ups under slight provocation, 
such as mild gastroenteritis, constipation, or 
upper respiratory infection. At such times 
we often recommend succinylsulfathiazole 
(Sulfasuxidine) prophylactically. © When 
medical management fails, the indications 
for surgical intervention are (a) free per- 
foration, (b) frank abscess formation, (¢) 
partial or complete obstruction, (d) fistula 
formation, (¢) the inability to exclude car- 
cinoma, and (f) recurrent disability and 
pain, 

In our experience, sudden free perfora- 
tion has almost always occurred in a rather 
movable sigmoid after the giving of an enema 


: 4 
4 
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Fig. 1.—Sigmoid diverticulum lined only by mu 
cosa, some subperitoneal fat, and peritoneum. The 
fecalith cannot escape through the narrow neck and 
thus acts as a foreign body, causing abscess forma 
tion. On the extreme right, the mucosa ts beginning 
to herniate through the muscularis to form another 
diverticulum 


or when there has been a small abscess 
formed about a diverticulum, This abscess 
suddenly ruptures, and free pus and large 
flecks of pyrogenic membrane, along with 
some free gas and liquid feces, are found in 
the pelvis. Had the sigmoid been fixed, the 
abscess would probably not have perforated 
in this fashion. In most of these cases, it 
has been possible to exteriorize the sigmoid 
containing the perforation as in an obstruc- 
tive resection. For increased mobility it may 
he necessary to split the peritoneum along 
the lateral edge of the sigmoid. After the 
abdomen is closed, the area of perforation 
is enlarged to serve as a colostomy opening 
\fter the patient has recovered from peri 
tonitis, the exteriorized bowel is amputated 
almost flush with the level of the abdomen, 
and at a later date the colostomy is closed as 
in the usual obstructive resection. This has 
given satisfactory results in every instance. 
If the diverticulum perforates in a portion of 
howel which cannot be easily mobilized, the 
perforation should be closed with absorbable 
surgical (gut) sutures and covered with 
omentum, and Penrose drains should be 
placed near the site of perforation and 
brought out through a stab wound. A right 
transverse colon double-barrel colostomy 
should also be performed. 

When diverticulitis in the sigmoid leads 
to abscess formation, it usually points slowly, 
either just above the medial portion of 
Poupart’s ligament or in the flank just above 
and lateral to the anterior superior iliac 


spine. These abscesses are slow to form, and 


drainage should not be instituted too early. 
They can usually be drained extraperitone- 
ally through incisions above Poupart’s liga- 
ment or in the left flank. In women who 
have had a hysterectomy, an abscess will 
occasionally occur between the sigmoid, ree 
tum, bladder, and vagina. These point in the 
vagina and can be drained through a posterior 
colpotomy. In performing this procedure, a 
No. 15 needle can be used to localize the ab- 
scess, while a palpating finger in the rectum 
guards against making a false passage into the 
rectum. At the same time, a right transverse 
colostomy should be made. Most of these 
patients with abscesses will have repeated 
difficulty until the involved bowel is resected, 

Partial or complete obstruction may occur 
in those who have had repeated bouts of 
diverticulitis of the sigmoid. Most patients 
have many diverticula in the descending 
colon as well as in the sigmoid, It is our 
feeling that the descending colon should also 
be removed if it contains diverticula (Fig. 2). 
We feel this is the extent of resection in- 
dicated in the great majority of cases. This 
procedure not only removes most of the 
involved colon but also leads to a looser 
stool, with less danger of further complica- 
tions. If the obstruction is acute or complete, 
a preliminary right transverse colon colos- 
tomy is made, followed by a left colectomy 
at a later date. If the disease is quiescent, 


Fig. 2.This is the standard operation in which 


the left colon is removed from the splenic flexure to 
the peritoneal reflection and a primary end-to-end 
anastomosis made The right transverse colon 
colostomy can be done as a preliminary procedure 
or at the time of the left colectomy. At a later time 
the double-barrel colostomy is closed 
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a left colectomy with a primary anastomosis 
can be done along with a right transverse 
colon colostomy, which is closed at a later 
date. 

In patients with disease confined to the 
sigmoid, it frequently is difficult to exclude 
carcinoma as the cause of signs and symp- 
toms, These patients should have a sigmoid 
colectomy with a primary anastomosis. How- 
ever, if any degree of obstruction is present, 
a preliminary right transverse colon colos- 
tomy should be done. 

Fistulae are most frequent between the 
sigmoid and the urinary bladder, The initial 
surgery should be a defunctionalizing right 
transverse colon colostomy. A very high pro- 
portion of these patients will have further 
difficulty if the colostomy is closed, For per- 
manent relief, a left colectomy with excision 
of the fistula and closure of the bladder must 
be performed with the usual closure of the 
colostomy later. Some patients will have 
repeated cystitis, pyelitis, and bladder tenes- 
mus without a demonstrable rectovesical 
fistula, In some such cases of diverticulitis 
of the sigmoid which have inflammatory 
adhesions between bladder and sigmoid, we 
have found that the patients experience 
prompt and permanent relief of urinary 
symptoms after the standard operation of 
resection of the sigmoid and descending 
colon, 

In our experience we have never seen any 
bleeding from diverticula. Although bleed- 
ing has been reported frequently, we have 
found that in most such cases the bleeding 
comes from associated polyps or carcinoma. 
With careful search by x-ray, these can often 
be demonstrated. Fortunately, polyps are 
found most commonly in the same portion of 
bowel as is involved with diverticulitis. It 
has been our custom in such cases to resect 
the left colon and sigmoid to the peritoneal 
reflection and to insert a sterile proctoscope 
through the proximal end of the splenic 
flexure to make certain that there are no 
polyps proximal to the resected bowel. If 
polyps are found here, the resection is carried 
to the hepatic flexure and the proctoscopic 
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examination is repeated until all polyps of 
the bowel are removed, An end-to-end anas- 
tomosis is then performed. 

In our series there were 23 cases treated 
by one team, with consistent application of 
the same principles and techniques. Many 
cases had more than one indication for 
surgery. 

Two cases were of particular interest, the 
first being that of a patient who developed 
a complete obstruction of the sigmoid after 
stomach fluoroscopy with barium. He had 
a right transverse colon colostomy with a 
resection of the sigmoid at a later date. 
When the surgical specimen was examined, 
there was found an actinomycotic abscess in 
and about an inflamed diverticulum. He has 
remained well for the five years since sur- 
gery. The second case was that of a 61-year- 
old woman who had a right transverse colon 
colostomy by one of us (R. K. G.) in 1942 
for complete obstruction of the sigmoid due 
to diverticulitis. In 1952 she began to pass 
blood-tinged mucus from the defunctionalized 
left colon, and x-rays showed a filling defect 
in the sigmoid colon. An end-to-end anas- 
tomosis was done after resection of the 
descending colon and sigmoid along with 
the left ovary, which was buried in the mass. 
When the specimen was opened, it was found 
to contain a papilloma surrounding four 
diverticular abscesses of the sigmoid which 
were buried in the ovary. We think this is 
another example of a developing neoplasm 
in a defunctionalized bowel which was the 
seat of chronic inflammation, in this case 
very localized. Within less than a year she 
had recurrent papillomas near the site of 
anastomosis, and so the remaining left colon 
and rectum distal to the colostomy were re- 
moved, She has had no further trouble in 
the year and a half since the resection. 

Ten patients had an obstructive resection ; 
seven had a left colectomy with a primary 
anastomosis after a preliminary right trans- 
verse colon colostomy ; four had a one-stage 
left colectomy with a primary anastomosis, 
and two severely ill patients had a descend- 
ing colostomy. 


SURGICAL 


TREATMENT OI 


Three of the 23 patients died after surgery. 


Case 1.—Patient had two previous episodes of 


myocardial infarction. He was bedridden for almost 
one-half of the preceding year because of recurrent 
bouts of fever, pain, and partial obstruction. By 
x-ray the presence of carcinoma could not be ex 
cluded. A simple obstructive resection was done, 
and the immediate postoperative course was unevent- 
ful until the had 


seventh day, when he another 


coronary occlusion and died. 


Case 2.—A 51-year-old patient was seen six hours 


after the administration of a which 


had entered the free peritoneal cavity through a 


large enema 
solitary inflamed diverticulum in a movable sigmoid 
The freely movable perforated sigmoid was simply 
exteriorized; however, the patient died of general 
ized peritonitis 

Case 3.—A 63-year-old patient had had a proved 
had 
repeated bouts of diverticulitis with occasional dis 
ability for nine years 


myocardial infarction nine years previously. He 


For two weeks immediately 
prior to admission he had red blood in his stool. On 
x-ray examination there was a localized narrowing 
at the junction of the descending colon and sigmoid, 
which 
there 


moid, with inflamed diverticula 


was suggestive of carcinoma. At surgery 
was a fist-sized mass in the proximal sig- 
The left ureter and 
the dome of the urinary bladder were adherent to 
\fter the left ureter was freed, the de 
scending and sigmoid colon were resected and an 


end-to-end 


this mass 


anastomosis was made along with a 


cecostomy, On the sixth postoperative day he de 
veloped a myocardial infarction, from which he died 


three days later. The surgical specimen showed that 


the bleeding was from a polyp in a portion of the 
sigmoid most involved with diverticulitis 


CONCLUSIONS 


Our indications for surgical intervention 
in diverticulitis of the colon and the surgical 
principles to be observed are as follows : 

In free perforation of a sigmoid diver- 
ticulum, obstructive resection of the sigmoid 
will usually suffice. If the sigmoid is not mov 
able, the perforation is closed and drained, 
and a right transverse colon colostomy is 
done. 

In patients having an abscess requiring 
drainage, a high proportion will have further 
difficulty until the diseased bowel is removed. 


In patients with recurrent and disabling 
bouts of diverticulitis resection should be 
done. 


DIVERTICULITIS OF 


COLON 


Patients with rectovesical fistulae or those 
with repeated bouts of cy stitis and pyelitis 
accompanying flare-up of their diverticulitis 
should have surgical removal of the diseased 


colon. 


In localized diverticulitis of the sigmoid, 
when the diagnosis of carcinoma cannot be 
excluded a sigmoid resection should be per- 
formed. 

When there is bleeding from the bowel in 
patients with diverticulitis, it must be as 
also 


sumed that polyps or carcinoma are 


present. If these cannot be excluded, the 
bowel containing the diverticula should be 
removed and the remainder of the colon ex 


plored. 

Since the descending colon usually con 
tains many diverticula, if there is much in- 
volvement of the sigmoid the ideal operation 
is resection of the descending colon and sig 
moid to the peritoneal reflection with an 
end-to-end anastomosis, usua'ly with an 
accompanying right transverse colon colos- 
tomy. This operation not only removes most 
of the diseased bowel but leads to a looser 
stool, with less danger of difficulty from any 


remaining diverticula 
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ATIENTS who have recurring urological 

symptoms following nephrectomy present 
a special problem to the practitioner, In 
many cases, nephrectomy has been done for 
pyohydronephrosis, calculus formation, or 
other obvious pathology, yet the symptoms 
for which the patient consulted his physician 
persist Or sometimes recur many years after 
the operation, We would like to reemphasize 
the possibility of an abnormal or diseased 
remaining lower ureteral segment as a pos- 
sible cause for the continued symptoms. 

In conditions such as papillary carcinoma 
of the renal pelvis and carcinoma of the 
ureter, removal of the entire ureter at the 
time of nephrectomy is universally con 
sidered the operation of choice, But in many 
cases, such as nephrectomy for renal tuber 
culosis, pyohydronephrosis, and renal cal- 
culus formation, the advisability of total 
nephroureterectomy is controversial. In the 
past few years, interest in the fate of the 
ureteral stump following nephrectomy has 
been kindled by experimental studies ' and 
reports of simpler methods of ureterectomy.* 

Latchem' has shown experimentally that 
if no obstruction is present in the distal 
ureter the ureteral remnant will atrophy with 
a collapsed lumen, cessation of peristalsis, 
and gradual clearing of infection, even when 
severe renal infection and ureteritis have 
been present prior to operation. However, 
if complete or partial obstruction of the 
distal ureteral segment is present, due to any 

Department of Urology, The Mason Clinic (Dr. 
Mason) and Resident in Surgery, Virginia Mason 
Hospital (Dr. Coburn) 
* References 2, 3, and 4 
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cause, the lumen dilates. Infection if present 
progresses even to abscess formation and 
peristalsis continues. These principles have 
been repeatedly corroborated by clinical find- 
ings. 

Reiser ° emphasizes the necessity for de- 
termining whether or not the ureter is able 
to evacuate its contents as determined by 
retrograde injection prior to nephrectomy. 
If adequate evacuation of the ureter is com- 
plete one to two hours after injection, the 
ureteral stump left after nephrectomy should 
cause no symptoms, even in the face of severe 
infection. However, if retention is present, a 
stormy and troublesome postoperative course 
may be anticipated, and a primary nephro- 
ureterectomy should be considered. 

Disease in a remaining ureteral segment 
should be suspected in any patient who has 
had a nephrectomy and who continues to 
have the symptoms for which the nephrec- 
tomy was done. The diagnosis is confirmed 
by eystoscopic visualization of pus or tumor 
exuding from the ureteral orifice on the 
suspected side and by retrograde injection of 
a radiopaque medium and x-rays of the sus- 
pected ureteral stump. 

Within the past year we have had three 
postnephrectomy patients who have had 
sufficient symptoms and disability from the 
ureteral remnant to require secondary ure 
terectomy. 


REPORT OF CASES 


Case 1.—Mres. FE. C., a 55-year-old Negro woman, 
entered the hospital with a two-week history of 
right flank pain. This pain occurred suddenly and 
was described as being nagging in character, with 
no radiation. Past history revealed that the patient 
had had a right nephrectomy 25 years previously 
for hydronephrosis. The patient had been symptom- 
less until the present episode. Urinalysis on admis- 
sion showed gross pus and 10 to 15 red blood cells 
per high power field. Retrograde catheterizations 
of the ureters revealed obstruction due to a 1.5 by 
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1 cm, calculus approximately 2 cm. from the right 
ureterovesical junction. A moderate left pyelone 


phritis was also noted. 


At operation an 11 em. segment of right ureter 


which contained the stone was removed. The pa- 
tient made a rapid postoperative recovery and left 
She 
has remained asymptomatic for the past 12 months 


the hospital on the fourth postoperative day 


Repeated postoperative urinalyses have been nega 
tive. 

Case 2.—Mrs. C. 
woman 


l., a 23-year-old married white 
1952, 


plaining of a draining sinus in the right flank 


was first seen in November, com 
The 
patient had had a right nephrectomy for calculus 
pyonephrosis six months previously. The operative 
incision had broken down, and a chronic draining 
sinus presented. Several attempts were made else 
where to excise the 


weeks 


sinus, without success. Two 


had had a 
severe episode of left pyelonephritis, which had re 


prior to admission the patient 
sponded temporarily to chemotherapy. On admission 


she had a marked 


urinary tract infection. There 
was a draining sinus in the right lower quadrant 
in the lower third of a previous nephrectomy wound 
The left 
was easily catheterized and a normal left 
The 
could not be catheterized because of obstruction at 
The sinus in the right 


lower quadrant was injected with chloriodized oil 


Cystoscopic examination was carried out 
ureter 
obtained ureteral orifice 


pyelogram right 


the ureterovesical junction 


(lodochloral), and subsequent x-rays showed pool 
ing of the radiopaque medium in the retroperitoneal 
the 
Barium enema did not show any connection of the 


space. No connection with ureter was noted 


injected radiopaque medium with the large bowel 
The 
ureteral stump was considered, and exploration of 
The tract led to 
an enlarged and purulently draining ureteral stump 
he 
cm. in diameter and was completely obstructed at 
There 


of tuberculosis on pathological examination of the 


possibility of infection in the remaining 


the sinus tract was carried out 


Ureterectomy was done ureter measured 1.5 


the ureterovesical junction was no evidences 


tissue removed. 
The 
there has been no further drainage. 
Case 3.—Mr. F. 


was first seen in February, 1953, for hematuria 


patient made an uneventful recovery, and 


H., a 70-year-old white man, 


which had been present for three years. The pa- 
tient gave a history of a right nephrectomy in 1943 
Preoperative symptoms consisted only of “bleeding 
on urination.” No preoperative work-up and no 


postoperative pathological reports were available 
On cystoscopy a large papillary tumor was seen 
exuding from the right ureteral orifice. Tissue for 
Grade II] 
papillary carcinoma with probable mural infiltra- 


tion A left 


biopsy was obtained and reported as 


retrograde pyclogram was normal 


Subsequent right ureterectomy was performed along 
with segmental resection of the bladder. Six weeks 
later the patient noted gross hematuria, and cystos 
copy at this time revealed 


recurrent papillary 


carcinomata. The patient died approximately eight 
months after the operative procedure from multiple 
that 
this 


patient im 1943 at the time of the original nephrec 


metastases. It would seem highly probable 


had nephroureterectomy been carried out on 


tomy, a much more favorable long-term result 


should have been expected, 
SUMMARY 


AND CONCLUSIONS 


Three cases requiring secondary ureter- 


ectomy are presented, The pathologic physi 
ology of the ureteral remnant is briefly re 
viewed: If no obstruction is present in the 


distal ureter, the ureteral remnant will atro 


phy with a collapsed lumen, cessation of peri 


stalsis, and gradual clearing of infection 
However, if complete or partial obstruction 
of the distal ureteral 


segment present 


owing to any cause, the lumen dilates. In- 
fection, if present, progresses even to abscess 
formation, and peristalsis continues 

\ plea for consideration of total ureter 
ectomy at the time of nephrectomy in selected 
cases is entered, In our experience, if nephro- 
ureterectomy is done when indicated, an ap 
preciable number of patients will not have 
early or late unfavorable postoperative se- 
quelae. These include continuing urinary 
tract infections, persistence of symptoms, or 
possible further spread of carcinoma 

Total ureterectomy is indicated when 
nephrectomy is done for papillary careimoma 
of the renal pelvis or ureter, impacted or 
the 


tuberculosis, and demonstrable ureterovesi 


retained stones in distal ureter, renal 


cal obstruction causing delay in emptying 


time of the distal ureter. 
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ROBERT J. PRENTISS, M.D. 
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and 

MICHAEL J. FEENEY, M.D., San Diego Calif. 


INTRODUCTION AND LITERATURE 

k BECAME interested in the problem 

of the treatment of cryptorchidism for 
several reasons. The literature and local cus 
toms agree in diversity of opinion relative 
to medical and surgical treatment, indications 
for, and timing of, therapy. Usually, when 
such multiplicity and variation of manage 
ment of a medical problem occur, none of 
the methods produce uniformly satisfactory 
results. Our experience and the evalution 
of the problem suggest that much of the con 
fusion is unnecessary. 

Study of the literature suggests that the 
age for surgical intervention varies from less 
than 1 year to even after puberty (12 years, 
plus or minus). Some authors indicate 6 to 
9 years as the optimum time for operation 
The Bevan and the Torek procedure are the 
most popular of those advised. A few authors 
suggested the possible advantage of incision 
of the transversalis fascia, division of the 
deep epigastric vessels, and retroperitoneal 
dissection, but only two emphasized this point 
as the sine qua non of success.* Until the 
1953 publication of R. FE. Gross’ book,’ the 
poor illustrations in the literature indicated 
failure to grasp the basic anatomic principles 
of orchidopexy. 

In many areas general surgeons and/or 
general practitioners treat as many patients 
with cryptorchism as do urologists, perhaps 


more, Personal observation of all three cate- 


gories of surgeons indicates general disregard 


Read before the Section on Urology at the 103rd 
Annual Meeting of the American Medical 
tion, San Francisco, June 24, 1954 


* References 9 and 14. 


A ssocia- 


of basic principles and poor technical execu 
tion of the operation in some. The paucity 
of patients, preventing wide experience in 
development of technical skill in any individ 
ual surgeon, may be the chief explanation of 
the deficiency. 

Wide difference of opinion for timing and 
dose of chorionic gonadotropins is found in 
the literature. Amounts listed 
none to 30,000 I. U. or more in one or multi- 
Most felt 3,000 to 6,000 units 
The 


age span indicated was | to 12 years; the 6- 


vary from 
ple courses. 


in one or two courses was optimum 


to-9-year time was most frequently selected. 
Descent of the testis is expected within eight 
weeks after hormone treatment by some, and 
if it has not occurred immediate orchidopexy 
is advised. Others advise surgical interven- 
immediately after the last 
sull 
puberty. 


tion injection, 


while others postpone surgery until 

The following comments and opinions are 
based on study of the literature,+ personal 
observation, and experience with a small 
series of private patients and patients ob- 
served in a large university hospital and a 
large county hospital. The private series is 
too small (62) to be of statistical importance 
and is not presented in this manner. 


MEDICAL TREATMENT 


It is wise to make careful multiple exam 
inations to exclude alternating eryptorchism, 
ectopic testis, or hypoplasia of the testis and 
cord. During this observation period, the 
parents should be informed relative to the 
mechanism, reasons, possible absence or hy- 
poplasia of the testis, possible short spermatic 
vessels, and probable presence of a hernia 


+ References | through 20; Flocks, R. H., and 
communication to the 
1953; Robinson, J. R.: Personal 
1954; Smith, 


Personal communication to the authors, May, 


Junge, R. G Personal 


authors, December, 
communication to the 
D.R 


1954 


authors, June, 
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Trusses should not be advised for patients 
with hernia. 

Chorionic gonadotropins (Antuitrin “S,” 
or Follutein) should be given in the sixth 
year and again just before puberty (10th to 
12th year). The dose should be 300 to 500 
I, U. given intramuscularly two to three 
times weekly for a total of 3,600 to 9,000 
LU 
The smaller dose is reserved for the younger 
or small patients; the greater, for the older 
or larger boys or for those with bilateral 
eryptorchidism and/or hypogenitalism. No 
instance of precocious puberty or other side- 
effect was encountered, although careful ob- 
servation for such a result was maintained. 


. in each of a maximum of two courses. 


We have never seen a testis appear as a 
result of gonadotropic therapy. It is em- 
ployed because it might help, to mollify the 
parents while temporizing, and to aid genital 
growth, enlarge the local structures, and im- 
prove blood supply, preliminary to surgical 
correction, No direct evidence proving the 
increased blood supply has been discovered 
by us. 

Testosterone proprionate injection in doses 
of 25 to 50 mg. intramuscularly twice weekly 
is advisable in hypogenitalism with bilateral 
or unilateral undescended testis if the gon- 
adotropins have had no effect. The age indi- 


cation is the same as for gonadotropins. The 
total dose is guided by the genital growth, 
When the desired increase has been obtained 


to make surgical intervention applicable, 
testosterone is discontinued. If subsequent 
observation and surgical exploration indicate 
bilateral agenesis or hypoplasia, maintenance 
doses become necessary at puberty. Testos- 
terone is not employed to cause descent of 
the testis, 

The Ballenger suction method of treat- 
ment is not satisfactory to patient, family, 
or physician, 

SURGICAL TREATMENT 

Indications.—-Orchidopexy is indicated in 
bilateral or unilateral absence of the testis 
from the scrotum before puberty. The opti- 
mum time for operation is just before puberty 
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or about the 10th to the 12th year. Opera- 
tion should be preceded by a course of chori- 
onic gonadotropin; testosterone is used if 
the anterior pituitary-like hormone fails to 
enlarge the genitalia. The reason for await- 
ing the prepubertal time is to allow possible, 
but improbable, spontaneous descent and to 
permit the increase in size of the genitalia 
for ease in technique. Younger children suf- 
fering from troublesome hernia may require 
earlier orchidopexy to relieve the hernia, 

Because of past experience, we have se- 
lected arbitrarily the 10th to the 12th year 
for elective orchidopexy. However, there is 
good evidence for earlier operative interven- 
tion. The debate can be settled finally within 
20 years by the establishment of testicular 
biopsy banks. Through the leadership and 
cooperation of Dr, Donald R. Smith, in San 
Franciseo,t Dr. Rubin Flocks, and Dr. Ray- 
mond Bunge,§ in lowa City, and Dr. John N. 
Robinson and Dr. Earl Engel,|| of New York 
City, centers for testicular biopsy study and 
preservation have been established in’ the 
ast at Columbia University, in the Midwest 
at the University of Lowa, and in the Far 
West at the University of California. All 
surgeons should obtain biopsies from each 
testis transplanted and the normal mate, pre- 
serve them in Bouin's solution, and send to 
the nearest of these centers. Then, after the 
patient has entered active sexual life, the 
semen should be studied and new testicular 
biopsies obtained and sent for comparative 
study. Thus the problem of timing of opera- 
tion will be settled. 

The danger of a malignant condition in an 
undescended testis is not a primary indication 
for orchidopexy. Many statements are made 
in which the danger of a malignant process 
is given as an indication for operation, but 
little or no convincing evidence is presented 
with these opinions. We feel that the opera- 
tion should be done only before puberty for 

t Personal communication to the authors. 

§ Personal communication to the authors, De- 
cember, 1953. 


|| Personal communication to the authors, June, 
1954. 
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the prime reasons of saving a testis, or prov- 
ing hypoplasia or absence of testis from the 
pelvis. After puberty, local exploration, 
bilateral or unilateral, is acceptable for cos- 
metic reasons, to establish presence or ab- 


| 


Fig. 3.—Aortogram illustrating right spermati 


artery and the spermatic surgical triang'e. Courtesy 


of Dr. John Greenleaf, lowa City 


Fig. 1.—General relationship of spermatic cord 
and testis 
Fig. 4.—Geometric figure and trigonometric for 


mula illustrating spermatic surgical triangle and 


relative gain in cord length by medial displace 


ment. 


Cosa 


Fig. 2.—Left: Oblique schematic view to illus- 
trate spermatic triangle. 

Right: Cord elongation through medial displace 
ment by elimination of lateral and inferior sides of 


spermatic surgical triangle. 


sence of a gonad in the pelvis or inguinal 
area, to prove hypoplasia, or to repair a 
hernia, but not to transplant or remove a 
testis for fear of a future malignant lesion. 
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Vig. 5.-Anatomy of inguinal canal with con- 
tained testicle 


The unilateral undescended testis casually 
found in adults is best left alone. If the pos- 
sibility of a malignant condition is used alone 


Vig. 6.—Transversalis fascia, deep epigastric ves 
sels divided, 


Fig. 7.—Isolation and separation of hernial sac 
from cord with sodium chloride solution. 


as an indication for operation, the surgeon 
must be prepared to explore the peritoneum 
and retroperitoneum to the level of the renal 


Fig. 8.—Development of retroperitoneal space for 
medial displacement of spermatic vessels. 


Oblique 


Jransweraatlia 


(divided) 


“Sou 
Venseds 


\ 
Yas 


AMA 
— 
7% 
la 
4 
Harnial sae Ht. hidney | 
286 


MEDICAL AND SURGICAL TREATMENT 


hilum, bilaterally, if consistency of indica- 
tion is maintained. And then the testis might 


not be found. This would be an extremely 


extensive procedure for the patient to un- 
dergo with little gain promised in view of 
the poor evidence of danger of a future malig- 
nant condition in the possible case of cryptor- 
chidism. 

There 
are five important points in the surgical 


Principles and Pertinent Anatomy 


anatomy (Fig. 1) incident to orchidopexy 
(Figs. 2, 3, 4, 5, and &): (1) the spermatic 
surgical triangle, defined herein (Figs. 2, 3, 


4, and 11); (2) the retroperitoneal space, 


ord ter; 
gain lengt. 


Fig. 9.—Upper: Peritoneum replaced, adequate 
cord length obtained 
within cord and 


Lower: Dissection 


harmful 


unnecessary 


which lends itself to easy development and 
makes possible elimination of the lateral side 
of the triangle ( Fig. 8); (3) the transversalis 
fascia, or floor of the inguinal canal ( Fig. 6) ; 
(4) the deep epigastric vessels, division of 
which ailows elimination of the inferior side 
of the spermatic surgical triangle (Figs. 5 
and 6), and (5) the Dartos fascia of scrotum, 
incision of which permits a lower testis in a 
poorly-developed scrotum. 


CRYPTORCHIDISM 


Fig. 10 
terior 


Fixation of most 


portion ot scrotum 


testis m posterom 


The aim of the operation of orchidopexy 
is to place the testis low in the serotum while 
preserving a good blood supply and an un 


Fig. 11.—Note old and new routes of spermatic 
cord and relative gain in length of cord. Spermatn 
cord leaves abdomen through external ring only 


ew 
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interrupted vas deferens. This can be accom- 
plished best if the cord structures are dis- 
turbed the least. The spermatic vessels and 
vas deferens follow a tortuous course in the 
retroperitoneum (Figs. 1 and 8), The ves- 
sels pass laterally to the internal ring from 
their origin in or near the renal vessels and 
then medially down the inguinal canal to the 
scrotum. The vessels traverse two sides of the 
spermatic surgical triangle (Figs. 2, 3, and 
4). The boundaries of the spermatic surgical 
triangle are the following: medial—mid- 
line of the body; lateral—abdominal course 
of the spermatic vessels; inferior—inguinal 
course of the spermatic vessels. Therefore, 
elimination of tortuosity of vessels, medial 
displacement, and substitution of the medial 
(external ring) for the normal lateral (in- 
ternal ring) exit from the retroperitoneum 
will cause the vessels to describe only one 
side of the spermatic surgical triangle (igs. 
2,4, and 11). This procedure takes advan 
tage of the fact that a straight line is the 
shortest distance between two points, In- 
cision of the floor of the inguinal canal 
(transversalis fascia), division of the deep 
epigastric vessels, and reflection of the peri- 
toneum permit this relative increase in length 
through decreasing distance (26% ) to the 
scrotal pouch without danger to blood supply 
or vas deferens (Fig. 4). This is the most 


important surgical-anatomic principle. 


Klimination of cord coverings, including 
peritoneum, cremaster, internal and external 
spermatic fascia, and some fibrous bands, 
with great care, will gain some actual length. 

Creation of adequate scrotal pouch and 
fixation of the testis are the last important 
points in the surgical care. 

TECHNICAL DETAILS 

1, Make a routine, but generous, inguinal 
incision, curving to the superior border of 
the scrotum, avoiding possible displacement 
of the testis above the external ring. 

2. Open the fascia of the external oblique 
muscle after cleaning off adipose tissue. 
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3. Isolate the ilioinguinal nerve. Clean 
the conjoined tendon and the shelf of Pou- 
part’s ligament. 

4. Elevate the cord and sac (with con- 
tained testis) from above, downward. 

5. Free the sac from above in order to 
avoid branches of the ilioinguinal nerve. De- 
lineate the transversalis fascia (Figs. 5 and 


6). Make a scrotal pouch. 


6. Retract the internal oblique muscle at 
the internal inguinal ring. If necessary, in- 
cise this muscle laterally. 

7. With moderate tension on the spermatic 
cord, dissect retroperitoneally, delineating the 
internal ring and defining the lateral edge 
of the transversalis fascia at the internal ring 
(Figs. 5 and 6). 

8. Reflect the peritoneum upward from the 
transversalis, down to the pubic tubercle, 
avoiding the bladder (Fig. &). 

9. Incise the transversalis fascia from the 
internal ring to the pubis, isolating and ligat- 
ing the deep epigastric vessels (Fig. 6). 

10, Open the hernial sac, Elevate the peri- 
toneum from the cord with isotonic sodium 
chloride solution (ig. 7). Incise and dissect 
the peritoneum from the cord. the 
hernial sac with a running suture. 


Close 


11. Now carry out the deep retroperitoneal 
dissection, retracting the peritoneum and an- 
terior abdominal wall for clear lighting and 
vision, even to the origin of the vessels and 
the vas deferens, if necessary. The length 
of the vas is rarely a problem (Fig. 8). 

12. Shift the cord and testis to the exter- 
nal ring and judge the length obtained. 

13. Remove the distal coverings of the 
cord to the testis. Transmitted light may 
aid recognition of vessels in this dissection. 

14. Pierce the tunica albuginea of the 
lower pole of the testis with No. 1 chromic 
absorbable surgical (gut) suture. Bring both 
ends through the depth of the scrotum with 
straight needles. From outside, mark the 
lowest part of the scrotal pouch (Fig. 10) 
with an Allis clamp. Do not create a tunica 
vaginalis about the testis because of danger 
of future hydrocele, 
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15. After the operation is complete, set up 
rubber band traction of the anchoring suture 
or fix the suture to the skin of the thigh (Fig. 
11). 

16. Close the transversalis fascia, suture 
the conjoined tendon and internal oblique to 
the shelf of Poupart’s ligament, and close the 
external oblique fascia (Fig. 11). Close the 
scrotal entrance with interrupted sutures 

17. interrupted 
tures. Close the skin with clips, absorbable 


Place subcutaneous su- 
surgical (gut) suture or subcuticular stitch. 

The patient is up the next day and home 
on the sixth or seven postoperative day. The 
fixation suture releases itself in 6 to 10 days 
In bilateral eryptorchidism, the opposite side 
should be done one week later. 


OTHER METHODS AND DISCUSSION 
The 


employed. This involves closing the hernial 


Sevan technique is the one usually 


sac, making minor retroperitoneal dissection, 
and removing cord coverings and fibrous tis 
sue (and usually much of the blood supply ) 
The 


testis is fixed in the scrotum with a piercing 


from the internal ring to the testis. 


suture placed in rubber band tension after 
Ferguson type repair of the inguinal canal 
This method fails to take advantage of the 
shortest-distance principle of the spermatic 
surgical triangle in transplantation. Some 
authors advocate bringing the testis under 
or cutting the deep epigastric vessels but do 
not emphasize wide and deep retroperitoneal 
dissection to gain a straight, medial retro 
peritoneal course for the spermatic vessels 
The 


to the cord by dissection, chiefly from the 


Jevan method relies on giving length 


internal ring outward 


The Torek method admits defeat. If cord, 
vessels, and vas deferens are properly length 
ened by medial displacement and straighten 
ing, there is no need for fixation of the testis 
If the testis 
can be brought into the scrotum enly by such 


to the fascia of the inner thigh. 


tension that suture to the thigh fascia is re 
quired to hold it there, the testis will atrophy, 
owing to tension ischemia. If the spermatic 


vessels or the vas are congenitally too short to 
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reach the scrotum, no degree of tension and 
fixation will insure survival of the testis. In 
these few cases, it is better to admit this fact 
rather than to subject the youngster to a tug 
on the testis, vas, and cord (not to mention 
the vena cava and the aorta) with each step, 
and still to end up with a sensitive withered 
lorek 
ven 
then, if time and gonadotropins are employed, 


testis. The only real indication for a 


procedure is agenesis of the scrotum 


the scrotum will develop prior to surgery. In 
the emergency repair of the hernia with un 
descended testis associated with agenesis of 
the serotum, surgical enlargement of the 
scrotum by the Torek method is indicated 

The permanent location and condition of 
the four 
months, but observation up to one year is 


testis can be decided in about 


desirable before final classification of result. 


SUMMARY 

The reasons for this discussion, our medi 
cal treatment, the pertinent surgical anatomy, 
the principles of orchidopexy, and our tech 
nique have been presented. The spermatic 
surgical triangle has been defined. Other 
methods have been discussed and largely 
rejected. In our hands, the methods pre 
sented have given uniformly good results 


A plea is presented to use testicular biopsy 


hanks at Columbia University, in the East, 
the University of Iowa, in the Middle West, 
and the University of California at San Fran 
cisco, in the West, in order to finally settle 
the timing of orchidopexy 
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RELATION OF THYROID NEOPLASMS TO HASHIMOTO 


DISEASE OF THE THYROID GLAND 


MORRIS E. DAILEY, M.D. 

STUART LINDSAY, M.D., San Francisco 
and 

RICHARD SKAHEN, M.D., Oakland, Calif. 


Hk SIMULTANEOUS occurrence of 


a neoplasm and Hashimoto disease 


(Hashimoto “thyroiditis,” — lymphadenoid 
goiter, struma lymphomatosa) in a thyroid 
gland has been noted infrequently. In a study 
concerned primarily with the clinical aspects 
and pathogenesis of various types of thy- 
roiditis, a significant statistical relation was 
found between malignant thyroid neoplasms 
and Hashimoto disease of the thyroid gland. 
Thirty-seven malignant neoplasms were ob- 
served in 302 glands which also displayed the 
characteristic lesions of Hashimoto disease, 
a frequency which would occur by chance 
less than 1 time in 1,000.' 

The present study was concerned with 
73 patients who had benign or malignant 
thyroid epithelial neoplasms associated with 
Hashimoto disease of the thyroid gland. In- 
cluded in the study for comparative pur- 
poses were 207 patients who had only be- 
nign or malignant thyroid epithelial neo- 
plasms and 205 patierits who had Hashimoto 
disease without thyroid neoplasms (Table 1). 
All patients were observed during the last 
10 years (1944 through 1953) by members 

Dr. Skahen’s present address is Veterans Admin 
istration Hospital, Oakland, Calif 

Supported by the Cancer Research Fund and by 
Institute Fund of the 
versity of California School of Medicine 


the Cancer Research Uni 

From the Departments of Medicine and Pathol- 
ogy, University of California School of Medicine 
Veterans Administration Hospital, Oakland, Calif. 

Read before the Section on Pathology and Physi 
ology at the 103rd Annual Meeting of the American 
Medical Association, San Francisco, June 22, 1954, 


of the Thyroid Clinic of the University of 
School of Medicine. The 


logic classification and grading of thyroid 


California histo 


neoplasms proposed by Warren * were used 
in this study 
The purpose of this report is to review 


the clinical and pathologic — relationships 


between thyroid epithelial neoplasms and 


Hashimoto disease and to demonstrate that 
the association of these two lesions is not 
fortuitous. 


Taste l.-Thyrotd Neoplasms and Hashimoto Dis 


ease ound in 2,336 Thyroid Glands Removed 


Total 
Hashimoto Disease 
Hashimoto disease without neoplasm 
Adenoma with Hashimoto disease 
(2 also showed eareinoma) 
Carcinoma with Hashimoto disease 
(2 also showed adenoma) 
Adenomas 
Adenoma with Hashimoto disease 
(2 also showed carcinoma) 
Adenoma without Hashimoto disease 
also showed eareinoma) 
(areinomas 
Carcinoma with Hashimoto disease 
(2 also showed adenoma) 
Carcinoma without Hashimoto disease 115 


(5 also showed adenoma) 


STATISTICAL STUDY 


The incidence of adenomas in the group 
of glands with Hashimoto disease (18.5% ) 
as compared to the incidence in the group 
without Hashimoto disease (4.3% ) appeared 
to be significant. To test the significance of 
the higher incidence, assuming that no rela 
tionship exists, the maximum number of 
cases of the two diseases occurring together, 
which would be expected at a probability 
level of 1 chance in 1,000 (P — 0.001), was 
determined. This was found to be 25.5 cases, 
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or an incidence of 12.447. Assuming that no 
relationship exists between the two diseases, 
the chances are 1 in 1,000 that not more than 
25.5 cases of adenoma would be found in 
the Hashimoto group. Since the incidence 
of adenomas with coexistent Hashimoto dis- 
in fact 18.5% 
significant well beyond the 1 to 1,000 limit, 
and the 


processes probably exists. 


ease was (38 cases), this is 


some relationship between two 


In a similar fashion, the maximal inci- 
dence of thyroid carcinoma with coexistent 
Hashimoto disease was determined, assum- 
ing no relationship, again with the probability 


Tasre 2.—Clinical Data on Patients with 


Hashimoto 
Disease 
Without 
Neoplasm 
(110 Cases) 
Sex . F 
Aue at onset 
Range 
Mean 
Unknown 
Aue at operation 
Range 
Mean 
Endemic 
Family history 
Duration of goiter 
Range 


6-74 yr 
yr 
3.6% 


4-75 yr 
yr 


residence 


lyr. or less 
yr 
Over Wwyr 
Unknown: 
Growth of golter.. 

Pressure effects 


set at the 1 to 1,000 level. This was found 
to be 29.6 cases of carcinoma, an incidence 
of 14.4%, 
17.7° 


tionship exists between thyroid carcinoma 


Since the actual incidence was 


(35 cases), it appears that a rela- 


and Hashimoto disease. 
Similarly the chances of seven (the ob- 
or more cases of carci- 


served incidence ) 


noma occurring with coexistent adenoma 
in glands with Hashimoto disease, assum- 
ing no relationship, was determined to have 
a probability of P — 0.75. Therefore, this 


incidence is well within the range of chance 


sampling, and no relationship is demon- 


strated between adenomas and carcinomas 
in thyroid glands with Hashimoto disease. 
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CLINICAL STUDY 
The clinical information available on 353 
patients in this study is summarized in 


Table 2. 
between the groups in regard to the patient's 


No significant differences existed 


age, the duration of goiter, its growth, and 
a family history of goiter. Significant dif- 
ferences were (1) the higher incidence of 
Hashimoto disease in women, (2) the higher 
incidence of residence in endemic areas of 
patients with adenoma associated with Hash- 
imoto disease as compared to patients having 
Hashimoto disease, and 


adenoma without 


(3) a lower frequency of pressure effects in 


Thyroid Neoplasms and Hashimoto Disease 


Carcinoma 
Without 
Hashimoto 
Disease 
(85 Cases) 


76% 


Adenoma 
Without 
Hashimoto 
Disease 
(87 Cases) 


87% 


Carcinoma 
with 
Hashimoto 
Disease 
(35 Cases) 


¥ 


Adenoma 
with 
Hashimoto 
Disease 
Cases) 


%72 yr 
43.2 yr 


¥r 
87.5 yr 
6.0% 


20-40 yr 
0.0% 


S68 yr 
wMOyer 
10% 


21-78 yr 
‘74 yr 
190% 


OM yr 
41.3 yr 


yr 
“lyr 
39% 
10% 
22% 
28% 
11% 
49% 


patients with both carcinoma and Hashimoto 
disease, 
PATHOLOGIC STUDY 

Hashimoto disease is generally regarded 
as a noninflammatory metabolic process of 
the thyroid gland characterized by epithelial 
degeneration, lymphoid infiltration, and 
fibrosis. Although the disease has been ex- 
tensively studied since 1912, there is now 
little agreement as to its nature, pathogenesis, 
and classification.* The basic lesions in the 
thyroid gland may be either focal or dis- 
tributed diffusely and may exist without 
thyroid enlargement or other clinical fea- 

*Graham, A.; Frantz, V. K.; Klinck, G. H.; 
Levitt, T.; Meissner, W. A., and Winship, T.: 
Personal communication to the authors. 


| 13-72 yr 

34% 
18% 

BY, 413% 87% 

21% 6% 22% 

4% O.0% O% 4% 

47% 40% 65% 

20% 39% 

. 


THYROID NEOPLASMS AND 
tures usually associated with classic Hashi- 
moto disease.’ 

Most investigators have stressed the epi- 
thelial degenerative phases, the lymphoid in- 
filtration, and the fibrosis as the significant 
lesions of this thyroid disease. Williamson 
and Pearse,® however, first noted the pro- 
nounced epithelial overgrowth in these glands 
and described islands of solid epithelial tis- 
sue which filled the follicular spaces and dis- 
played considerable mitotic activity. 

The thyroid lesions observed by MeCarri- 
son 7 in rats fed a deficient diet were remark- 
ably similar to those described by William- 


son and Pearse.‘ 


Solid masses of proliferat- 
ing epithelial cells with mitoses displaced 
the intrafollicular colloid. Llere and there, the 
solid epithelium became vesiculated and ac- 
cumulated new colloid. Vesicular budding, 
characteristic of the experimentally produced 
hyperplastic goiter, however, did not occur. 

ur studies of the pathogenesis of Hashi- 
moto disease ' revealed that the earlier phases 
of the process consisted of proliferation of 
solid groups of epithelial cells within pre- 
existing thyroid follicles (Fig. 1). During 
this regenerative phase numerous mitoses 
were found. Later, small follicles appeared 
in these epithelial groups, and these newly 
formed microfollicles began to accumulate 
colloid (Fig. 2). In our studies, there was 
no evidence at any stage of the disease of 
development of microfollicles from external 
budding of the original thyroid follicles, a 
concept proposed by Stein.t 

In Hashimoto disease the epithelial pro- 
liferation is accompanied, and later over- 
shadowed, by lymphocytic and fibrous pro- 
liferation. Neoplasms derived from each of 
these growing tissues might be expected. 
Thus, we have studied four patients in 
whom lymphosarcoma of the thyroid gland 
the Hashi 


moto disease.§ Kellett and Sutherland? pre- 


was associated with lesions of 


viously noted the association of lymphosar 

+ References 4, 5, 

t Stein, A. A 
authors 

§ Lindsay, S 


observations 


and 6 


Personal communication to the 


and Dailey, M. E.: Unpublished 


HASHIMOTO 


DISEASE 

coma and Hashimoto disease. In a case of 
thyroid fibrosarcoma containing giant cells 
reported by Rather the lesions of Hashi- 
moto’s disease were also present. 

In addition to the diffuse intrafollicular 
growth of thyroid epithelium characteristic 
of Hashimoto disease, localized nodular epi- 
thelial lesions also occur. In some cases the 
nodules found in these glands are involution 
ary and consist of enlarged colloid-filled fol 
licles (Fig. 3).* In other cases the nodules 
are formed by hyperplastic follicles, which 
suggests that they are compensating for the 
damaged, relatively inactive tissue of the re 
mainder of the gland. The frequent occur 
rence of Askanazy changes (Hurthle cells) 


'” indicates that the cells com- 


in the nodules 
prising the nodules are subjected to the same 
influences that affect the remainder of the 
glandular epithelium, These cells are believed 
to be exhausted owing to excessive thyro 
trophic stimulation 

Benign neoplasms are also observed in 
glands displaying Hashimoto disease. While 
these adenomas, as a rule, can be differen- 
tiated histologically from involutionary nod 
ules, it is likely that some of the lesions which 
closely resemble adenomas originate as in 
volutionary nodules but later display consid 
erable epithelial growth activity.” The ade 
nomatous tissue may show Askanazy cellular 
changes and lymphoid infiltration and may 


thus duplicate to some extent the pattern 


of the surrounding gland (Fig. 4). In two 


irrachated thyroid glands displaying both 
Hashimoto's disease and multiple benign 
neoplasms, the development of encapsulated 
traced to focal 


the 


benign adenomas could be 


epithelial proliferation in Hashimoto 


process (Fig. 5 and 6)." 

Of the 36 adenomas found in glands with 
Hashimoto disease, 11 (30.5% ) were of the 
Hurthle-cell type, whereas of 87 adenomas 
observed during the same 10-year period in 
glands without Hashimoto disease, only 10 
(11.4%) were Hurthle adenomas. This fre 
quency of Hurthle-cell adenomas associated 
that the 
adenomatous cells, like those of involution 


the 


with Hashimoto disease suggests 


ary nodules, are affected by same tac 
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Figures appear in order from top to bottom. 


Fig. 1.—Karly intrafollicular proliferation of epi 
thelial cells in Hashimoto disease. Numerous mitotic 
figures are present at this stage. Askanazy changes 
are not present, Hematoxylin and eosin; reduced 
from mag. 186. 


Vig. 2.—The intrafollicular epithelium is reorgan- 
izing and forming small thyroid follicles, some of 
which have accumulated colloid. Hematoxylin and 
eosin; reduced 4% from mag. 186. 


Fig. 3.—Early encapsulated involutionary nodule 
in Hashimoto disease. The follicles are large and 
most epithelial cells display Askanazy changes. 
Hematoxylin and eosin; reduced % from mag. 
90, 


Fig. 4.—Margin of encapsulated adenoma in 
Hashimoto disease. Many of the adenomatous epi- 
thelial cells show Askanazy changes, and there is 
considerable lymphoid infiltration of the stroma of 
the adenoma. Hematoxylin and eosin; reduced % 
from mag. 90. 


Fig. 5.—Early small adenoma composed of uni- 
form epithelial cells with vacuolated cytoplasm. 
Groups of similar cells were observed elsewhere in 
this Hashimoto gland. Hematoxylin and eosin; re- 
duced 4 from mag. « 186. 
tors which produce Askanazy changes 
(Hiirthle cells) in the remainder of the 
gland (Fig. 7). Our studies suggest that not 
all Hiirthle-cell nodules are neoplasms but 
that some are involutionary nodules in which 
Askanazy changes have occurred. These 
concepts have been discussed by Lennox.'* 

These histologic studies indicate that the 
majority of malignant neoplasms found in 
glands with Hashimoto disease probably 
arise directly from proliferating epithelium 
of the Hashimoto process (Fig. 8). In some 
glands, particularly those with small malig- 
nant lesions found incidentally, proliferating 
epithelium transitional between that of the 
Hashimoto process and of the neoplastic 
tissue was observed (Fig. 9). In four cases 


in the present study glands displaying 


Hashimoto disease also showed diffuse 
lymphatic permeation with papillary carci- 


SSS 


Figures appear in order from top to bottom, 


Fig. 6.—Same gland as shown in Figure 5. This 
adenoma is similar but larger and ts surrounded by 
a fibrous capsule. Hematoxylin and eosin; reduced 
4 from mag. & 90. 


Fig. 7.—Margin of Hurthle-cell adenoma in a 
gland with Hashimoto disease. Large lymphoid fol 
licles were observed throughout this thyroid gland 
Hematoxylin and eosin; reduced 4 from mag. * 90 


hig. 8 —On the left is thyroid parenchyma dis 
playing the pattern of Hashimoto disease. On the 
right is the margin of an early, small adenocarci 
noma which is locally infiltrating the thyroid gland 
Hematoxylin and eosin; reduced 4% from mag. «* 90 


Fig. 9.—This Hashimoto gland contained an early 
small adenocarcinoma, The photomicrograph shows 
groups of atypical proliferating epithelial cells found 
in the Hashimoto process throughout the gland 
These cells do not appear malignant but are more 
pleomorphic than most of the thyroid epithelium 
of the Hashimoto lesion. Hematoxylin and eosin; 
reduced 4% from mag. * 186 


Fig. 10.—Thyroid gland with Hashimoto disease 
also displaying diffuse lymphatic infiltration with 
papillary carcinoma. Note numerous psammoma 
bodies. Hematoxylin and eosin; reduced % from 
mag. * 90 


noma without an evident localized primary 
malignant lesion (Fig. 10). Although both 
adenoma and carcinoma may be found in the 
same gland involved by the Hashimoto proc 
ess, the statistical data suggest that benign 
and malignant neoplasms represent inde 
pendent processes, each related to the Hashi- 
moto process but not to each other 

The comparative pathologic data shown 
in Table 3 indicate that clinically unsuspected 
malignant neoplasms occurred with equal 
frequency in glands with and without Hashi- 
moto disease. These were usually small le- 
sions or those not palpable. Papillary lesions 
and neoplasms of lower grades of malig- 
nancy * occurred with significantly greater 
frequency in glands also displaying Hashi 


moto disease, whereas nonpapillary and ana 


plastic malignant neoplasms were found less 


often in association with the Hashimoto proc- 


ess. A higher percentage of carcinomas as- 
sociated with Hashimoto disease metastasized 
to cervical lymph nodes than was the case 
of carcinomas not associated with Hashimoto 
disease, This is probably related to the higher 
incidence of papillary neoplasms of lower 
grades of malignancy in the Hashimoto 
group. 


Tas_e 3.—Comparison of Pathologic Features of 


Carcinoma of Thyroid Gland with and 
Without Hashimoto Disease 


Carcinoma Carcinoma 
with Without 

Hashimoto Hashimoto 
Disease Disease 
(35 Cases) (85 Cases) 


% % 

Carcinoma not suspected clinically 7 ay 21 
Metastases to regional lymph nodes 4 ‘3 23 

Diagnosed clinieally 

Diagnosed histologically only 
Grade of Neoplasm 

Be 

Type of Neoplasm 

Papillary 

Nonpapillary 


4.——Comparative Ten-Year Follow-Up Data 
om Patients with Thyroid Carcinoma With 
and Without Hashimoto Disease 


Careilnoma Without 
Hashimoto Disease 
(56 Cases +) 


Careinoma with 
Hashimoto Disease 
(35 Cases *) 


Alive 
with 
Neo 

Alive plasm Dead 

Otoémo 1 

6 to 12 mo 

lto@yr 

2tosyr. 

Stodyr 

4toodyr 


* One patient lost to follow-up 


+ These patients had thyroideetomy between July, 1985, 
and May, 147, Those surviving over 10 years are not 
included in this Table Seven patienta were lost to 
follow-up 


The comparative follow-up data presented 
in Table 4 show that patients with thyroid 
carcinoma in glands without Hashimoto dis- 
ease tended to die sooner after surgery than 
the group of patients with combined thyroid 
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and Hashimoto disease. Of the 
two patients in the group with carcinoma 


carcinoma 


plus Hashimoto disease who died, one died of 
thyroid carcinoma with metastases, Of the 
25 patients with thyroid carcinoma without 
Hashimoto disease who died, 18 died of thy- 
roid carcinoma, usually with local recurrence 
or distant metastases. The differences in sur- 
vival in the two groups is a reflection of the 
differences in grade and type of malignancy. 


SUMMARY AND CONCLUSIONS 


There are significant relationships statisti- 
cally shown between thyroid carcinoma and 
Hashimoto thyroid 
adenoma and Hashimoto disease. However, 


disease and between 
there is no evident relationship between ade- 
noma and carcinoma in thyroid glands af- 
fected by the Hashimoto process. 

Clinical data do not aid in the differen- 
tiation of patients with thyroid neoplasms 
alone from those with thyroid neoplasms 
associated with Hashimoto disease. 

Hiirthle-cell adenomas are found in glands 
with Hashimoto disease with significantly 
greater frequency than in glands free of the 
Hashimoto process. 

From the histologic study it was con- 
cluded that carcinoma in a gland with Hashi- 
moto disease usually originates from the pro- 
liferating epithelium of the Hashimoto proc- 
ess rather than from a previously benign 
neoplasm. 
with 
Hashimoto disease are usually papillary and 
of lower grades of malignancy. This finding 
relates to apparent longer survival of pa 
tients with thyroid carcinoma when there 


Malignant neoplasms associated 


is coexistent Hashimoto disease. 
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ROUX-Y OPERATION VS. PARTIAL GASTRECTOMY 


Further Consideration of Treatment of Lesions of Common Duct and Pancreas: 


Review of Five Cases 


H. M. BLEGEN, M.D., Missoula, Mont. 


N RECENT years the Roux-Y operation 

has been used with increasing frequency 
in the treatment of common duct strictures,’ 
pancreatitis,” pancreatic cysts,* and other 
lesions of the common duct * requiring anas- 
tomosis of the biliary tree to the gastrointesti- 
nal tract (Figs. 1 and 2). Although the im- 
mediate postoperative results in many of the 
reported cases seem satisfactory, it might be 
well, before accepting this operation for gen- 
eral use, to consider its theoretical shortcom- 
ings. The operation in effect produces a 
modified Mann-Williamson preparation, in 
which the bile (strictures) or pancreatic se- 
cretions (pancreatic cysts) are shunted to a 
lower level in the gastrointestinal tract. 

Dragstedt t has convincingly confirmed the 
view that total deviation of the alkaline juices 
of the duodenum into the lower gastrointesti- 
nal tract results in a high incidence of gastro 
jejunal ulcer formation. This is due, in part, 
to the decrease in the neutralizing and buffer- 
ing action of pancreatic juice, bile, and succus 
entericus and also to the resultant hyperse- 
cretion of gastric juice. Although the effect 
of partial exclusion of the duodenal contents 
has not been so clearly demonstrated, ample 
After 
gastroenterostomy the frequency of gastro- 
jejunal ulcer is in direct proportion to the 


evidence suggests a similar outcome, 


distance of the gastroenteric stoma from the 
ligament of Treitz. Kiriluk and Merindino * 
have shown that this is due not to any dif- 
ference in the inherent sensitivity of the gas- 
trointestinal mucosa but rather to a progres- 


From Surgical Service, Western Montana 

Clinic, 

* References 11 and 14 

+ References 12 and 13 
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sive decrease in the buffering capacity of the 
the the 
pylorus is increased. Therefore, any decrease 


bowel contents as distance from 
in the buffering capacity of the duodenal 
secretions, as would occur in the Roux-Y 
operation, would favor the formation of pep- 
tic ulcer, Farmer and Smithwick ° studied 
four cases in which the duodenal and pan 
creatic juices were partially diverted by a 
duodenostomy tube inserted at the time of 
gastric resection for duodenal ulcer, with a 
resultant increase in gastric acidity to a point 
at which “recurrent ulceration was highly 
probable.” Owens has shown that the in- 
cidence of postoperative gastrojejunal ulcera- 
tion is high after improper reconstruction of 
the gastrointestinal tract after resection of 
the head of the pancreas for carcinoma. Al- 
though my experience is limited, I have 
already encountered two cases in which such 
an outcome seems highly probable. 

The first case is that of a 64-year-old man who 
had had five operations for common duct. stric 
ture, finally corrected by a Roux-Y type of re- 
pair, anastomosing the upper dilated common duct 
to a defunctionalized limb of jejunum. One and one- 
half years after his final operation he developed 
typical ulcer distress (relieved by milk and soda), 
due to a prepyloric ulcer demonstrated by x-ray 
examination, The symptoms were relieved by a rigid 
ulcer management. 

The 


pancreatitis in a 54-year-old woman 


second case is one of chronic sclerosing 


with jaun- 
dice due to obstruction of the common bile duct 


At operation the common duct obstruction was re- 


lieved by T-tube drainage of the common duct. 
Four months after surgery she had a massive 
gastrointestinal hemorrhage. Since she had _ re- 
ceived adequate doses of vitamin K and _ since 


x-ray studies of the stomach and duodenum after 
barium showed a rather typical deformity, it is 


reasonable to suspect that the hemorrhage was 


due to the ulcer, 
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ROUX-Y OPERATION vs. PARTIAL GASTRECTOMY 


COMMON DUCT wh STOMACH 


T- TuBE 


DUODENUM 


PANCREAS 


Fig. 1—-Roux-Y for strictures of common duct and chronic sclerosing pancreatitis 


PANCREAS STOMACH 


DUODENUM —— 


COLON ( 


Fig. 2—Roux-Y for pancreatic cysts 
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Partial 
duodenostomy instead of Roux-Y for strictures of 
common duct. 


Fig. 3- gastrectomy and choledocho- 


Because of the theoretical objections to the 
Roux-Y operation, I recently described a 
procedure ' which effectively accomplishes 
the side-tracking effect of the Roux-Y but 
also avoids these objections (Figs. 3 and 4). 
The operation consists of an anastomosis of 
the proximal end of the common duct to the 
distal end of the duodenum after transection 
of the duodenum below the pylorus. In case 
of pancreatic cyst, the anastomosis is made 
between the duodenum and the cyst. Partial 
gastrectomy is then performed and intestinal 
continuity restored by a posterior Hofmeis- 
ter gastrojejunal anastomosis. Since I have 
now successfully performed various modifica- 
tions of this procedure in five patients, with- 
out mortality, and since all these patients 
have done surprisingly well, the procedure 
may merit further consideration. 


PARTIAL GASTRECTOMY INSTEAD OF THE 
ROUX-Y 

Case 1.—Common Duct Injury During Gastric 
Resection for Duodenal Ulcer 

The patient, a 60-year-old man, had a very diffi- 
cult, active, duodenal ulcer, with penetration into 
the head of the pancreas. The ulcer was dissected 
out, and the duodenum was transected in the usual 
manner. It was then discovered that the ampulla 
of Vater entered the duodenum at the level of 
transection, necessitating reanastomosis of the duct 
into the duodenal stump. A T-tube was inserted 
into the common duct, the lower limb extending 
into the duodenum, and the cut end of the bowel 
T-tube. A 
done as a_precau- 
continuity was re- 
established by posterior Hofmeister gastrojejunos- 
tomy. The patient, now six years after operation, 
has shown no signs of 


around the 
was 
Intestinal 


was closed by inversion 
cholecystoduodenostomy 


tionary measure. 


recurrent duct 


obstruction and is in good health. 
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Case 2.—Entrance of Common Duct Into Duo- 
denal Diverticulum 

The patient, a 65-year-old woman, had recurrent 
bouts of mild upper abdominal distress for many 
months. X-ray examination revealed a large fill- 
ing defect in the second portion of the duodenum 
thought to be either a diverticulum. 
Operation revealed a small duodenal ulcer and 
also a large duodenal diverticulum. The common 
duct entered the diverticulum about 2 cm. above 
its junction with the duodenum. After the diverti- 
culum was removed, it was necessary to anasto- 
mose the duct to the intestinal tract. 
Partial gastrectomy was performed, and an end- 
to-end was made between the cut 
end of the duodenum and the common bile duct 
over a T-tube. As a precautionary measure, a 
cholecystoduodenostomy was also performed. In- 
testinal continuity was reestablished by posterior 
Hofmeister gastrojejunostomy. The patient, two 
and one-half years after operation, has remained 
free of symptoms, with no evidence of biliary 
disease. 


tumor or 


common 


anastomosis 


Case 3.—Recurrent Postoperative Stricture of 
Common Duct! 

A 38-year-old woman had a_ cholecystectomy 
and T-tube drainage of the common bile duct in 
1948. Shortly after the T-tube she 
developed jaundice. Reoperation elsewhere revealed 
a stricture of the midportion of the common duct, 
which was repaired over a Vitallium tube. She 
continued to have pain and mild bouts of intermit- 
tent jaundice after this operation. Reoperation in 
January, 1951, revealed extensive scarring about the 
Vitallium tube, with dilatation of the duct above. 
The Vitallium tube was removed and found plugged 
with inspissated bile. The common duct was re- 
paired over a T-tube; the distal limb was threaded 
into the duodenum after incising the ampulla to 
permit adequate drainage. Owing to adhesions and 
danger of leakage and regurgitation, a side-track- 
ing procedure The duodenum 
was transected and closed just above the entrance 


t References 1 and 2 


removal of 


seemed advisable. 


Fig. 4.—Cystoduodenostomy and partial gastrec- 
tomy instead of the Roux-Y for pancreatic cysts. 
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ROUX-Y OPERATION ws. PARTIAL 
of the common bile duct. An antral resection was 
done, restoring intestinal continuity by an anterior 
short-loop gastrojejunal anastomosis. The T-tube 
was removed three months later, and so far the 
patient has had no evidence of biliary obstruction 

Case 4 


The patient is a 68-year-old woman who had 


Stricture of the Common Duct 


been ill off and on for five years with cholecystitis 
and lithiasis but no jaundice. Cholecystectomy was 
1951. After 
surgery she continued to have upper abdominal dis- 


performed elsewhere in September, 


tress. Six months later she developed jaundice. 
The second operation was performed for common 
1953. The 


over a 


duct stricture in June, duct was re 


After a 
rather stormy convalescence, the jaundice cleared 


paired by anastomosis tube 


and the patient showed continued improvement 


After removal of the T-tube six months later, the 
patient again developed recurring bouts of obstruc- 
chills 


enlargement of the liver, abdominal pain, and pro- 


tive jaundice with associated and fever, 


gressive weight loss. A third operation was per- 
March 15, 1954 
duct stricture, 


formed Because of the extensive 


end-to-end anastomosis 


seemed impractical. The proximal dilated portion 


common 


of the duct near the portahepatis was anastomosed 
to the after 
was transected below the pylorus (Fig. 3). Partial 


end of the duodenum the duodenum 


gastrectomy was then performed, and _ intestinal 


restored by Hofmeister 
After 


a prompt recovery, being discharged on the 12th 


continuity was posterior 


gastrojejunal anastomosis surgery she made 


postoperative day. The jaundice cleared, and liver 
enlargement subsided, and at the end of four months 
she was feeling well, with no appreciable difficulty. 
Case 5.—Pseudocyst of the Pancreas 
A 36-year-old mild 
gall-bladder attacks since 1944. She was advised to 
have her gall bladder removed in 1945 after discov- 


woman suffered repeated 


ery of gallstones. In November, 1951, she had an 
emergency operation for an attack of acute pancre- 
atitis associated with fat necrosis and peritonitis. 
The gall bladder and 
drained. After recovery from this she presented 


was evacuated of stones 
herself in January, 1952, with an epigastric mass 
which at operation was found to be a pancreatic 
The 
cyst reformed, causing considerable pain, for which 
she took 800 to 1,000 mg. of meperidine (Demerol) 
for relief. She was again operated on in May, 1952, 


cyst and yielded 3 liters of fluid on aspiration 


through a transverse upper abdominal incision 
A large cyst of the body and tail of the pancreas, 
filling the lesser omental sac, was found. The small 
gall bladder, containing a few stones, was removed, 
and a T-tube was inserted into the common duct 
The 


cyst 


following removal of several small stones. 
from the thickened 
wall, and, after transection of the pylorus, the cut 


stomach was separated 


end of the duodenum was anastomosed to the cyst 


GASTRECTOM) 


A partial gastrectomy was then done, reestablishing 
intestinal continuity by posterior Hofmeister gas- 
trojejunal anastomosis (Fig. 4). The cyst has not 
reformed to date 


COMMENT 

It is not the intent of this presentation to 
suggest that partial gastrectomy be used fre- 
quently in the treatment of lesions of the com- 
the 


common duct should, whenever possible, be 


mon duct and pancreas. Strictures of 
repaired by end-to-end anastomosis of the 
duct, as described by Dragstedt and Wood- 
ward ° and Lahey and Prytek.” In cases of 
pancreatitis, sphincterotomy of the ampulla 
should be given primary consideration when- 
ever possible. However, partial gastrectomy 
may have limited value in certain selected 
cases in which the Roux-Y technique would 
otherwise be employed. In the cases described 
above the outcome seemed highly satisfac- 
tory. Technical considerations were of no 
great difficulty. Postoperative x-ray studies 
failed to reveal any appreciable regurgitation 
of barium into the proximal duodenal loop. 
The procedure effectively side-tracks the in- 
testinal current, placing the duodenum at 
rest, thereby minimizing the chance of leak- 
age and abscess formation at the suture line. 
Bile enters the gastrointestinal tract above 
the gastroenterostomy, therefore minimizing 
the theoretical dangers of postoperative ulcer 
formation, a phenomenon which seems highly 
probable in the Roux-Y procedure 

Secause lesions of this type are uncommon, 
it might be well in considering this procedure 
to recall that gastroenterostomy alone was 
employed as the ideal operation for duodenal 


ulcer for more than 15 to 20 years before 


the true incidence of recurrent gastrojejunal 


ulcerations was fully appreciated. The same 
may be true after the Roux-Y operation as 
now used in the treatment of common duct 
strictures and pancreatitis 
Illustrations by Miss Mary Ruth Smith, Mis 
soula, Mont 
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CARCINOMA OF MALE BREAST 


CHARLES HUGGINS Jr., M.D. 
and 
GRANTLEY W. TAYLOR, M.D., Boston 


1% of all carcino- 
mas of the breast occur in males.’ Al- 
though the disease is uncommon, the addition 
in recent years of various types of hormonal 
therapy makes it advisable to review our 
cases and attempt to compare the results of 
these newer methods of therapy with the 
more standard methods. For this purpose 
the cases at the Massachusetts General Hos- 
pital from 1914, the Collis P. Huntington 
Memorial Hospital from 1919, and the Pond- 
ville State Cancer Hospital have been ex- 
amined, The staffs of these three hospitals 
overlap, and so there has been a general 
uniformity in the management of the cases, 


MATERIAL STUDIED 

Seventy-five patients were available for 
clinical examination. Twenty-five of these 
had previously received some form of defini- 
tive therapy, whereas 50 had received no 
treatment other than biopsy. The patients 
were in all stages of the disease, Sixty of 
the 75 patients were actually treated in our 
clinics, and these make up the group for 
end-result analysis. 


GENERAL NATURE Ol THE DISEASE 


Carcinoma of the male breast is a disease 
of older men. The median age in our series 
for primary cases was 64 years, for the re 


current cases 62 years, and for the over-all 
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Publication 


setts General Hospital and the Pondville Hospital ; 
Assistant Resident 
eral Hospital (Dr. Huggins) and Visiting Surgeon, 
Pondville 


Surgeon, Massachusetts Gen- 


Massachusetts General Hospital and 


Hospital (Dr. Taylor). 


series 63 years. This figure is distinctly 
higher than for similar groups of female 
cases.* 

The 


initial symptoms and the time that the pa- 


interval between the onset of the 


tient was first seen in our clinics varied 
greatly. One patient claimed that he had 
had an ulceration of the breast for 30 years, 
whereas two patients had their lesions dis- 
covered on routine physical examination, The 
median time elapsed before seeking therapy 
was four and one-half months. 

In the vast majority of the primary cases 
the initial symptom was the accidental dis- 
covery of an otherwise asymptomatic breast 
nodule. Bleeding from the nipple, retraction, 
and pain were initial symptoms in each of 
three patients. Pain, although an uncommon 
initial symptom, did assume importance with 
extension of the local process and ulceration. 

On physical examination carcinoma of the 
male breast generally presents a uniform 
picture (Fig. 1). All but two of these lesions 
were located beneath the nipple, and their 
consistency was hard. The tumor was at- 
tached to the skin and the nipple was re- 
tracted in all patients except one, with an 
upper outer quadrant lesion, Attachment to 
the underlying pectoral fascia was present 
in 15 of the 50 primary cases (30%). The 
disease was left-sided in 37, right-sided in 


36, and bilateral in 2 


Thirty-six of the 50 (72% ) primary cases 
had clinical evidence of spread to the axillary 
lymph nodes on initial examination, Of the 


had 


spread on examination of the specimen after 


remaining 14 patients, 3 evidence of 


radical mastectomy. Eighteen of the primary 
cases had evidence of spread beyond the 
axilla on admission. 

The distribution of metastases is approxi- 
mately the same for the male as for the fe 
male,* as shown in Table 1. 


* References 1 and 2 


In compiling 


03 
{ 


this table all cases have been included. The 
diagnosis of metastatic disease was generally 
based on clinical and roentgenologic grounds. 

Seven patients had or had been previously 
treated for cancers of other organs. 


PREDISPOSING FACTORS 


A search was made for the presence of 


antecedent premalignant lesions and factors 
that might predispose to carcinoma. There 
was no evidence that trauma played any 
significant role, 


Fig. 1.—Typical appearance of a man with can- 
cer of the breast. 


TasLe 1.—Metastatic Sites Seen in Our Series of 
Male Patients with Carcinoma of Breast 


1. Central bony skeleton 23 
2. Lungs and pleura , 16 
Supraclavicular lymph nodes,.... 
+. Brain 8 
6. Other ve 10 


A strong family history of cancer (two or 
more cases within the patient’s immediate 
family ) was not obtained in any of our cases. 

Gilbert * reports an incidence of gyneco- 
mastia in 19% of the patients in his series. 
This was present in only one of our patients, 
who had a history of progressive breast en- 
largement for 25 years before admission. 

Cases of carcinoma of the male breast 
following estrogen therapy have been re- 
ported in the literature, but none was en- 
countered in our series. 


+ References 4 and 5 
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THERAPY 


Prior to the advent of orchiectomy in the 
treatment of cancer of the breast in the male, 
the prime method of therapy in favorable 
cases was radical surgical excision of the 
lesion and of the axillary lymph node-bearing 
areas. In the majority of our cases the Green- 
ough technique was used.” This primary 
procedure was followed by irradiation di- 
rected at any subsequent recurrence or me- 
tastasis as it appeared. As a general policy, 
prophylactic postoperative irradiation was 
not given, except occasionally where exten- 
sive disease was present at operation. 

The treatment given patients with disease 
outside the breast or axilla was radiation, 
neurosurgical procedures for pain relief, or 
general supportive care. 

The report of Farrow and Adair,’ in 1942, 
on the effects of orchiectomy in causing re- 
gression of widespread skeletal metastases 
in males with breast carcinoma stimulated 
numerous workers to investigate this form 
of therapy. A number of reports have ap- 
peared subsequently, of which those by 
Treves t are the most significant. Thirteen 
of our patients have been treated with hor- 
mones. 

As an aid in evaluating results and in 
formulating prognosis, all our patients have 
heen divided into four groups according to 
stage of the disease : 

A. Patients with disease limited to the breast or 
with minimal axillary lymph node enlargement (no 
more than two lymph nodes no greater than 2 cm. 
in diameter), without ulceration or fixation to the 
underlying pectoral fascia. In the group of sec- 
ondary cases, patients with a small local recurrence 
following previous treatment without evidence of 
distant spread were included 

B. Patients with more extensive local disease 
than those in Stage A but without evidence of 
spread beyond the axilla. The same criteria applied 
to the secondary cases. 

C. All patients with disease beyond the breast 
or axilla (and hence beyond all hope of cure by 
direct surgical attack) regardless of the local 
situation. The same criteria applied for the sec- 
ondary cases. 


D. Patients referred for terminal care. 


t References 8 and 9. 
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Tasie 2.—Distribution by Stages of Sixty 
Cases for Evaluation 


Primary Secondary 
12 
15 


“ 


The 


the numeral | in the primary cases and 2 


stage designation was preceded by 


in the secondary ones. The distribution of 
the 60 cases for 
Table 2. 


In the 26 Stage 1A and 1B patients, there 


evaluation is shown in 


there were 26 radical mastectomies (1 bilat- 
eral) and 1 simple mastectomy. The patient 
treated by simple mastectomy remains with- 
out evidence of disease four and one-half 
years after the operation. Four of the 1B 
patients have subsequently received hormone 
therapy. 

In the least favorable group, 1C and 1D, 
10 patients were treated with radiation and 
3 with hormones, and no specific treatment 
was given to 3. 

In the recurrent cases radiation was given 
to all except six patients treated with hor- 
mones, Concomitant local excision of small 
areas of recurrent tumor was carried out in 
two, 


RESULTS OF THERAPY 


In evaluating the results of therapy, the 
schema set forth by the American College 
of Surgeons has been followed.'’ A total of 
75 cases of carcinoma of the male breast have 
1914 to the 
present. Of these, 15 were seen in consulta- 


been seen in our clinics from 


tion only or refused the proffered therapy 
and will be omitted from end-result evalua- 
tion. Of the remaining 60 patients, 42 (70% ) 
had received no previous therapy, whereas 
18 (30%) had had some form of previous 
definitive therapy. No patients were seen 
that were treated elsewhere and were without 
cancer on admission or subsequently. Histo- 
logic confirmation of the diagnosis was ob- 
tained in all but four of the more advanced 
primary and nine of the secondary cases in 
which the clinical diagnosis was obvious. 


Follow-up to death or the present time was 
obtained in all except one advanced primary 
case. 

Of the 42 primary cases, 26 died with 
cancer present (62%); 3 are alive with dis- 
ease five years or less after treatment (7% ) ; 
8 patients either died of intercurrent disease 
or are living but less than five years without 
(19%), and 5 patients 
are living entirely free of disease, verified 


evidence of cancer 


by medical examination at five years (12% ) 
( Table 3). 

The results for patients with recurrent 
cancer are poor, 16 of the 18 patients dying 
with cancer (90% ). One patient is alive and 
under hormone therapy, and one is alive one 
and one-half years after excision and irradia- 
tion of a small area of local recurrence from 
a previous radical mastectomy. 

The results are better when one analyzes 
the most favorable primary cases, Stage 1A. 
All 5 of our “cures” were in this group of 
14 patients who received radical mastectomy 
without further therapy. in the same group 
were four patients who died of intercurrent 
disease, all of whom had lived longer than 
two and one-half years after radical mastec 
tomy and were without evidence of recur- 
rence when they died. Three of the 14 pa- 
tients 


without evidence of 


recurrence one and one-half, two and one- 


are alive and 


half, and four and one-half years after mas 
tectomy. The remaining two patients died 
of disseminated cancer, one of whom had the 


only local recurrence in this group. It is 


TABLe 3.—Summary of Results* 


Ree 
Pri ond 
mary ary 
Group Cases Cases Total 
(d) Living less than 5 yr ‘4 1 5 
without eancer at last 
examination 


Dead within 5 yr. with 


out cancer 
Dead 
Living 
Syr 

Living without 
longer than 5 yr 


eanheer present 
cancer present at 


cancer 


* Summary of the results of 6) treated cases of cancer 
of the male breast modified from the Ameriean College of 
Surgeons Twenty-«ix radical mastectomies were 
performed in 75 of the primary cases 


— = 
Stage 
a 18 
‘ 
il 6 4 4 
(h) % ‘ 
a 


evident that radical mastectomy has been of 
distinct value in this group of patients. 

In the 12 less favorable 1B patients, all 
of whom had radical mastectomy, there is 
one patient without evidence of cancer one 
and one-half years later, The others either 
died of their disease or are being treated 
with hormones. Four of these patients de- 
veloped local recurrence. It is evident that 
of little 
altering the ultimate outcome in these pa- 


radical mastectomy was value in 
tients, but in two-thirds it prevented the 
misery of extensive local disease and was 
thus of some palliative benefit. Five of the 
25 patients receiving radical mastectomy have 
been without recurrence longer than five 
years. 


HORMONAL THERAPY 


From the aforementioned schema, it is 
evident that all patients treated with hor- 
mones are “failures” of primary definitive 
therapy directed at cure. Hormone therapy 
has a definite role in the prolongation of 
useful life, and 13 of our patients have been 
so treated. Seven of these cases were primary 
cases treated initially or after recurrence. 
The other six were referred to us after initial 
treatment elsewhere. 

Orchiectomy alone was used in four, and 
combined with diethylstilbestrol (Stilbestrol ) 
in another six patients. Diethylstilbestrol or 
other estrogenic substances were used alone 
in three patients, Testosterone was used in 
two patients after the benefit from orchiec- 


tomy plus diethylstilbestrol had ceased and 


appeared to aggravate the disease, 

An excellent result, characterized by both 
objective evidence of tumor regression and 
subjective relief of symptoms, was obtained 
in six patients, five of whom had orchiec- 
tomy as their initial procedure, 

A good response, characterized by some 
evidence of tumor regression with sympto- 
matic relief, was seen in two patients who had 
orchiectomy as a primary procedure, 

A fair result, with some subjective relief 
but no objective evidence of regression, was 
seen in two patients who received diethyl 
stilbestrol initially 

No benefit was seen in two patients. 
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The maximum duration of benefit observed 
occurred in one patient who is now without 
evidence of tumor reactivation seven years 
after orchiectomy. The median duration of 
benefit was one and three-tenth years. 

In an attempt to evaluate the efficacy of 
hormone therapy in prolonging life, the time 
from the onset of initial symptoms until death 
(or the present time for the nine patients 
still living) has been plotted. Those patients 
not receiving hormones in addition to con- 
ventional therapy, excluding the five “cures,” 
are shown on one curve and those treated 
with hormones are on the other (Fig. 2). 
The time from the onset of symptoms has 
heen selected as the most uniform reference 
point for both groups. 


ENDOCRINE TREATMENT 


SURVIVERS 


NO 
ENDOCRINE 
THERAPY 


PERCENTAGE 


4 $ 6 7 


8 8 


Fig. 2.—Death delay curves for the patients re- 
ceiving conventional and endocrine treatment. 


The median time from the initial symp- 
tom to death for those patients who did not 
receive hormones was three and one-tenth 
years, and for the patients treated with hor- 
When 


analyzed by the ¢ test, there is a 20% pos- 


mones four and seven-tenth years. 
sibility that this difference is due to chance, 
and a definitive answer awaits analysis of 


larger groups of patients. 


COMMENT 


Carcinoma of the breast in the male re- 
sembles the disease in the female in many 
respects, but there are also important dif- 
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ferences. The disease is uncommon in the 
relatively large series have been studied in 
male, making analysis of very large series 
A few 
the past, and these studies have helped point 


of cases with follow-up impossible. 


out the general nature of the disease.§ 

One of the more striking sex differences 
is seen in the average age incidence, which is 
about 10 years greater in the male. Other 
associated diseases are commoner, and other 
malignant conditions were seen in 7 of the 
75 patients studied. 

The clinical picture of breast cancer is 
more uniform in the male than in the female. 
Among the reasons for this is the smaller 
amount of adipose tissue and the subareolar 
location of the glandular tissue. The tumors 
are generally palpable on the most cursory 
examination, and, since they are associated 
with nipple retraction and skin fixation, there 
is almost no problem of differential diagnosis. 

The breast lump has the same general 
significance in the two sexes. As is seen in 
the 
other than the axillary and supraclavicular 


Table 2, commonest metastatic sites, 
lymph nodes, are the lungs and central bony 
skeleton, 

It is the practice in this clinic to make 
roentgenographic examinations of the chest 
and central skeletal areas, as these examina- 
tions are the most likely to demonstrate any 
metastases already present. If no metastases 
can be demonstrated, biopsy of the lesion is 
carried out under general anesthesia with full 
preparation for radical mastectomy should 
the lesion prove to be carcinoma on frozen 
section. Equipment is available for taking 
a split-thickness skin graft should difficulty 
arise in closing the skin flaps. 

Histologically cancer of the breast is in- 
distinguishable in the two sexes, and the 


tumors tend to metastasize to the same areas 


with the same frequency. It would appear 


that the smaller amount of insulating adipose 
tissue makes pectoral muscle invasion, with 
its consequent massaging action on the tumor, 
take place earlier in the male. For the same 


§ References 3, 11, 12, and 13 


skin 


inflammation 


attendant 
bk 


and lymph flow speeds tumor embolization. 


reason, ulceration with its 


chronic and increased 
These factors, coupled with the general male 
the 
significance of lumps in the breast, makes the 


placidity and decreased awareness of 
disease go out of bounds for surgical cure 
early. 

As employed at the Massachusetts General 
Hospital,’® a “cure” for cancer patients con- 
sists in continuous freedom from disease five 
years after treatment and subsequently, Using 
this definition, our five-year-cure rate for 
primary cases was 12%, for recurrent cases 
O%, 


group of favorable cases 


and for the over-all group 8%. In the 
Stage | A—there 
was a 35% five-year-cure rate. In the less 
favorable cases, radical mastectomy is of 
value even when done with the realization 
that the chance for cure is slight, In this 
situation the majority of patients are spared 
a painful, necrotic local accumulation of 
tumor tissue, In our experience, any opera 
tion short of radical mastectomy is attended 
by a very high rate of local recurrence and 
is inadvisable. 

In general the criteria for operability (or 
as it should be called “potential curability” 
hecause any case is “operable” at any stage 
of the disease) are the same for the two 
sexes. None of our cases with skin ulcera- 
tion or the slightest pectoral invasion was 
cured. 

Treatment with hormones is of distinet 
value in prolonging useful life. In general, 
orchiectomy as the initial procedure has 
given the best results, but other combinations 
of agents should be tried. Bilateral adrenal- 
ectomy has been reported to have given good 
results in two patients when more standard 


had 


remission, 


therapy failed to produce continued 


\lthough treatment with hormones has 


given some excellent results, 2 of our 13 


patients received no benefit, and thus it should 
not replace radical mastectomy as the first 
line of defense in favorable cases of carcinoma 
1 


of the male breast 


References 16 and 17 
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SUMMARY AND CONCLUSIONS 


An analysis of 75 cases of carcinoma of 
the male breast has been presented and cer- 
tain general conclusions drawn: 

1. The clinical appearance of the lesions 
is quite typical and the significance of the 
breast lump is the same in the male as in the 
female. 

2. The disease tends to get out of bounds 
for surgical cure early in the male owing to 
pectoral invasion and skin ulceration, The 
corollary obtains that early vigorous surgi- 
cal treatment is required to cure the man with 
breast cancer. 

3, Eight per cent 5-year cures were ob- 
tained for the over-all group of patients, but 
this figure rose to 35% for the most favor- 
able ones. 


4, The classic radical mastectomy remains 
the treatment of choice for all patients with 
favorable and borderline lesions, Hormonal 
and radiation therapy are of value for pallia- 
tion in less favorable cases. 


5, Orchiectomy as an initial procedure 
offers the best chance for palliation of pa- 
tients with disseminated disease. 
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Scientific Exhibits 


A SIMPLE OPERATION FOR THE TREATMENT OF CHRONIC 
CORONARY ARTERY DISEASE 


M. S. MAZEL, M.D.; MAX M. BERNSTEIN, M.D.; IRWIN R. CALLEN, M.D. 


IRA L. SCHNAER, M.D.; L. T. WU, M.D.; ALFRED BONK, M.D. 
CHICAGO 


For the past 4 years we have been doing coronary ligation and cardiopericardiopexy 
in the dog; and to date we have performed the Thompson operation in 47 patients, 


INDICATIONS: 


1. Angina on effort and definite evidence of coronary artery disease as confirmed by clinical 
and laboratory findings. 


2. Coronary artery disease after recovering from an acute infarction (3 to 6 months). 


3. Any chronic coronary heart disease showing no improvement following medical manage- 
ment. 
CONTRAINDICATIONS: 


1. Congestive failure. 
2. Active myocardial infarct or occlusion, 
3. Severe liver or kidney damage. 
CRITERIA FOR SURGICAL CANDIDATES: 
1. Age—up to 67 years. 
2. Positive proof of coronary artery insufficiency. 
a. If angina—do EKG and positive Masters exercise test. 


b. If history of infarction, do only EKG. Do not do Masters exercise test, but wait 3 to 
6 months for healing before consideriny surgery. 


3. EKG readings on three alternating days must show definite stabilized pattern. 


4. Sedimentation rate and white count must be normal on three alternating days, unless due 
to other causes. 


5. No case should be done without an associate Internist or Cardiologist to rule out an active 
infarction, which is main danger, and to follow whatever future medical management is 
necessary. 


6. Time to operate is early, before infarction. 
7. Many cases, even following infarction, can be salvaged (after 3 to 6 months). 


From the Edgewater Hospital. 
Shown as a scientific exhibit of the Section on Diseases of the Chest at the 103rd 
Annual Meeting of the American Medical Association, San Francisco, June 21-25, 1954 
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A. M. A. ARCHIVES OF SURGERY 


Right loft 
Normal Coronory Vessels 


Age. Heredity, Obesity 


Hypertension, Metabol« Changes from this surgery 


RCH WITH DOGS 
Juce 
¥ NEW BROOD VESSELS 
Direated wonary Vessels 
Atheromato, develop 


whose totol volume 


+ 


Emotion, Heart Strain, Overload 


moy equal or exceed 


that of the two 


Tigger Actor 


+ 


Angina, O 
Ventneviar Fibs Hatien, Death 
or any combinanen of these 


> infarct 
Right lett 
Normal Coronary Vessels 


These NEW Blood Vewels may change the fact thot 


740,000 people die of heart disease every year 
160,000 of these die of coronary heart disease 


80% die within 5 years following two ot more occlusions oF infarctions 


Note presence of India ink in the capiliories of the : 
jranviahon trave otter injechan into the coronary 


rtenes, demonstrating potency of the new vessels > 


i HE STORY OF CHRONIC CORONARY HEART DISEASE 
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OPERATION FOR CORONARY ARTERY DISEASI 


PRE-OPERATIVE CARE 
1, Penicillin de 


d neo penil 509,000 units daily for 3 days ‘ 
?. Serial EKG every other doy for 3 
Blood studios every 


4. Sedimentation + 


Alertness to On coronary intarchon 
6 of the heart, lungs, to rule out other 
lating Gagna oF coronary heart dreate diseases 
7 Use of digitals of qumdine os indicated in cases 


tes every 
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A. M. A. ARCHIVES .OF SURGERY 


TECHNIQUE OF SURGERY 
Patient put to sleep in room with Pentothal Sodium and supplemented with local anesthesia. 
4%, inch incision beginning at margin of sternum of left Sth rib, removing about 24 inches of 
cartilage giving access to free space without entering pleural cavity. After opening pericardium, 
fluid is aspirated with soft rubber catheter until almost dry (very important). 


About 14 to 2 drams by volume of USP Talc powder is spread over heart and blown with 
atomizer until myocardium is covered with thin white layer so that it reaches base, apex, lateral 
and posterior portions of the heart. Do not depend on heart action alone to distribute powder. 
Pericardium closed loosely and wound closed in layers without drainage. 


Patient is given oxygen from the time he is put to sleep in the room, as well as on the cart to 
and from the operating room, and after surgery is placed in an oxygen tent or given nasal 
oxygen for 24 to 48 hours. Blood pressure maintained at same pressure as it was before surgery 
by Levophed given intravenously slowly or other drugs. Dangle that evening. Up and about 
following day and maintained on Digitalis or Quinidine as directed by Internist. Discharged 
from hospital one week to ten days following surgery. 


RESULTS 
The USP Talc produces a non-constrictive granulomatous pericarditis, This lesion hastens the 
development of inter-coronary and extra-coronary anastomosis. This operation attempts to 
accomplish in 30 minutes, that which nature and medical management attempts to do in 
months or years, It is my opinion that the USP Talc and its application is superior to Nitro- 
glycerin, Peritrates, Dicumarol, Heparin and other drugs. 


Most patients successfully revascularized we feel have been protected against further myo- 
cardial insults. Most of them have been rehabilitated, returned to work, discarded their drugs 
and lived like normal human beings. 


OPERATIVE ORDERS FOR PATIENTS 
UNDERGOING CARDIAC SURGERY 


While patient is undergoing study he must be taught to breathe deeply at least ten times 
every hour during the day and continued after surgery. 


2. Dicrysticin daily for three days prior to surgery unless patient is allergic to antibiotics. 
3. On alternating days do serial E. K. G. examinations to rule out active process. 


4. Daily sedimentation rates. 


5. Daily white and red and hemoglobin determination. Measure fluid intake and output for 
24 hours. 


6. Rule out following: 


Gall Bladder Disease 

Peptic Ulcer 

Hiatus Hernia 

Diverticulum of Stomach and Esophagus 
Evidence of congestive failure 

Bursitis of shoulder and Arthritis of neck 


7. Rule out if patient is allergic to Penicillin and other antibiotics. 

8. Blood pressure readings daily for 3 days before surgery. 

9. Complete physical examination—especially heart, lungs, liver, spleen and ankle edema. 
10. Blood chemistry—urea, blood sugar, Kahn and cholesterol. 


11. Complete urine. 
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4. 


7. 


5 


. One vial Neo Penil (500,000 units) each day for 3 days before surgery. 


As soon as the patient awakens after surgery, give CO, 95% one inch away from the nose for 
one minute every hour for the first 24 hours, Later three times a day until the patient can 
breath deeply by himself. 


. As soon as he awakens he is encouraged by the nurse as to his excellent condition and made 


A. 


M. 


A, 


PRE-OPERATIVE ORDERS 


. X-ray chest before leaving O.R. to make certain pleura has not been entered. If so, remove 


air by suction or set up with closed catheter and bottle until lung expands. 


. Patients know they are going to surgery, but exact time is not revealed, as they are put to 


sleep in room with Sodium Pentothal. 


M.S. gr. 4% \% hour before surgery. 
Atropine gr. 1/150 f 


. Patients are encouraged by the nurse in attendance. All apprehension must be allayed, and 


no discussion of temperature. pulse rate, drop or rise in blood pressure must be discussed in 
the presence, or hearing, of the patient. All records must be charted and any unusual or 
alarming symptoms should be called to the attention of the surgeon outside of the room. 


. Carts bringing patient to and from operating room must be equipped with oxygen, and the 


patient must be given “O” during transportation. 


Patients do best by complete digitalization day before surgery. 


POST-OPERATIVE ORDERS 


Patients must not be allowed to suffer pain. They should be given MLS. gr. 14 or 4 Pantopon 
q. 4 hr. as necessary for their comfort. Give 14 M.S. before leaving surgery. In addition, if 
necessary give slowly intravenously in surgery. 


A near sitting position is preferable, but if patient is more comfortable he may be allowed 
to recline. 


to breathe deeply ten times every hour during waking hours and encouraged to cough and 
blow balloons even though he has pain over the incision (this pain is not heart pain but due 
to the incision, sutures and mediastinitis.) This should be explained to the patient before 


and after the surgery, so he is aware of the pain and so he does not feel it is a recurrence of 
his old condition. 


Measure intake and output of urine—if less than 300 cc. urine in 24 hours, give ampule of 
Mercuhydrin or Thiomerin as necessary, and give 1000 cc. glucose of 5 or 10° intravenously. 


OXYGEN is given for about 24 to 48 hours depending on the condition of the patient either 
in the tent (preferably) or nasal catheter, about 12 liters per minute and later reduced to 8 


or 10 liters. The patient should wear a pneumonia jacket and a cap in the oxygen tent if it 
is cool. 


BLOOD PRESSURE, pulse and respiration readings are taken and recorded every three 
minutes following surgery for the first 3 hours, later every hour and 3 times a day after 24 
hours. If blood pressure falls below 90 systolic, give 10mgs. of Paredrine intramuscularly. 
If pressure continues to drop to 80, notify surgeon immediately and give 5 mg. (or 4% ampule 
Paredrine very slowly) intravenously, and add one vial, or 10 mg., to intravenous solution 
which will maintain blood pressure level, or use Levophed—4 cc. in 1000 cc. 5% Dextrose 
solution—by very slow drip—4 to 10 drops per minute for the first 3 hours or longer to 
maintain satisfactory blood pressure after surgery. 
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NEW BLOOD SUPPLY 


STERNUM 


DIAPHRAGM 


POST-OPERATIVE CARE 3. Combating atelectoss 
Blood pressure every 5 minutes for firgt 3 hours, ther every Deep breathing 
arbon donde halothon 
epule as indicated, or levophed «Frequently shifted positior 
‘5% glucose very slowly Association of cardiologist with surgeon 
n blegod pressure above 9O systolic fibrillation, woter ond salt bolance 


RESULTS WITH HUMANS 


47 cases, with moderate to marked disability, operated on during two years at Edgewater Hospital are all alive and 
working except 3 with two surgical mortalities 


Mediastinal reaction following surgery Revascularization of a myocardial infarct Persistence of newly formed capillaries in 
the granulation tissue after 15 months 


induces pericarditis, thus 
AORTA. 
— 
\4 MYOCARDIUM 
| 


MASTER EXERCISE TEST 
Before Surgery Lead 2 After Surgery 


Hut, Age 52, 


tis simple to perform 
It requires about 30 minutes 


. lt can be done under local and pento- 
thal sodium anesthesia 


ft can usually be done extro-pleurally 
5. Its mortality is almost nil when cases ore screened as described 


6. It gives symptomatic ond clinical relief in myocardial ischemia 


caused by rheumatic as well as coronary heart disease 


A 


7. The USP talc produces o non-constrictive granu- 


lomatous pericarditis which is permanent 


8. The granulomata, proven unchanged at avtopsy 
ten yeors later, are considered permanent 


| 
- 
THEE HEART 1S PROTECTED - 


OPERATION FOR CORONARY ARTERY DISEASE 


7. Patient should dangle the evening of the operation and void by himself if possible. If unable, 
catheterize patient. The following day he may be allowed to go to the bathroom with assist- 
ance to void and can walk around the room several times during the day and later returned 
to tent or use of nasal oxygen if necessary. 


DIET 


At first water (sips) and ice chips. If tolerated well, the patient may be given surgical liquids. 
If nasal oxygen is used—shut off oxygen while eating or drinking. (Danger of dilating stomach.) 


The following day he may have bland diet. 


3rd day he can have a light or general diet—Special Cardiac Low Salt Diet for cardiac 
surgical patients. See dietitian. (No gas forming foods.) 


BOWELS 


If distention occurs, use rectal tube and siphon enemas. 3rd post-operative day may give 
S.S. enema and 1:2000 Prostigmin if necessary. 

Milk of Magnesia oz. 1 may be given after the 2nd post-operative day to keep bowels 
Aromatic Cascara Dram I fopen and prevent distention. 


Patient may be up and about freely on the 3rd post-operative day providing there are no 
complications. 


Antibiotics are given as follows: 
Dicrysticin, 400,000 twice daily until temperature is normal for 3 days. 
If patient is allergic, use non-allergic penicillin 100,000 initial dose in combination with 
Terramycin 500 mg. at initial dose and later 250 mg. q. 4 hrs. 


DRUGS 


Pantopon gr. Y; or MLS. gr. 14 for first 24 hours only-—Nitroglycerin if necessary. Quinidine, 
gr. iii should be given 3 times a day following surgery if tolerated or Digitoxin .2 mg. as 
ordered by surgeon or attending cardiologist. 


X-RAYS OF CHEST AND EKG (NOT portable), red and white counts should be done at 
least every 3 to 4 days following surgery until patient is discharged. 


TEMPERATURE 
Recorded q. 3 hr. and in elderly patients rectal temperature should be recorded. 


Most drugs can be discontinued after first 48 hours. If nauseated, give Dramamine per hypo 
and stop Digitalis, M.S. or Pantopon—check dilated stomach. 


Patient usually leaves the hospital in one week or ten days following surgery, and is turned 
over to internist or cardiologist. 
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FROM “BENIGN” POLYP TO CARCINOMA 


BENEDICT R. WALSKE, M.D. 
JAMES W. HAMILTON, MD. 
AND 
PAUL KISNER, M.D. 
LINCOLN, NEB. 


P' ILY IS of the colon are among the commonest of neoplasms in man. They are 


most frequently associated with only vague symptoms or no symptoms at all, 
resulting much too often in neglect of the problem by patient and physician alike. 
The purpose of this exhibit is to emphasize the frequency of malignant degeneration 


and the importance of early diagnosis and eradication of polyps of the colon. 


This exhibit represents a study of 1,000 male patients admitted for all causes 
and examined by proctosigmoidoscopy and barium enema roentgenography. ‘The 
incidence of polyps in this series of hospital patients is about 15%, or approximately 
twice that of cancer survey centers among consecutive patients of both sexes; yet 
one cannot fail to be impressed by its frequency. 

From the Veterans Administration Hospital. 
Shown as a scientific exhibit of the Section on Gastroenterology and Proctology at the 103rd 


Annual Meeting of the American Medical Asscciation, San Francisco, June 21-25, 1954 


. 

= 

— 

2 

| 

= 

318 


yuaned 10 {do 


‘pepucsw *£do2so 
SI pue JO BDINOS BUIOG ul pue juaudinby 


FOR PROCTOSIGMOIDOSCOPY 


CARCINOMA 


TO 


DIAGNOSTIC AND THERAPEUTIC EQUIPMENT 


POLYP 


“BENIGN” 


On the basis of our studies it is our 
opinion that most carcinomas of the 
colon originate within polyps. Varying 


OUTLINE OF POLYP IN COLON PARTIALLY 


degrees of degeneration of polyps 
within the same colon have been re- 


peatedly demonstrated. 


- SAME POLYP IN AIR CONTRAST STUDY A OI TILL VISIBLE 10 DAYS AFTER BARIUM STUDY 


BARIUM ENEMA STUDIES 


4 
LON FULLY DISTENDED WITH wit 
4 


TRANSITION FROM BENIGN POLYP TO CARCINOMA 


Adenomatous polyp, benign 


N\ 


é 


Polyp, Grade IIT carcinoma Polyp, Grade IV carcinoma 


1000 CONSECUTIVE ROUTINE 
MALIGNANT PORYPOM LESIONS 70 (46 %) 
Grade 
Norma! colon mucosa 
Polyp, Grade I carcinoma Polyp, Grade II carcinoma 


ARCHIVES OF SURGERY 


RECOMMENDED TREATMENT 


| Adenomatous polyp, benign or with grade | changes 


7 Proctoscopic or transcolonic excision ond tuiguration of base 
Celectomy in presence of malin and widely sprecd polyps 


Polyps of grade i and above: 


a. Radical resection by enterior routes. 


PREVENTIVE MEDICINE 
IN NEOPLASTIC DISEASES OF THE COLON 


rayrrs oF THE COLON - A PUBLIC HEALTH PROBLEM 


borivm Kray study for all persons 
with lower bowel symptoms with 
repeat of study in 6 months | 


within reach of the proctosigmoidoscope negative 


: 42. 4. 

Carcinome the colon is vevelly preceded by 6 RECOMMENDED PROGRAM 

1953 (US) estimated over 4B youn of ane 

Pulmonary Tuberculosis 18,000 Semiannual proctosigmoidoscopy 

fer cases with fomibiol bist. 

yeneral dissemination of facts of age. 

of the colon with foto! outcome 

rentable by pro nention te © Proctosigmoidoscopy and ow 


handling 
ties faster 


winding=-<no waste 


many ties 
per suture 


surgical gut 


silk* cotton 


DAVIS & GECK... 
own or awenrcan Cyanamid company 


DANBURY, CONNECTICUT 
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ALCOHOLICS ANONYMOUS 


Written from the standpoint of a member, the basic 
All of the ‘t¢atment procedures are described and the psychological 
problems confronting the alcoholic are discussed. 


following articles have 
8 4 pages, 10 cents 


appeared in TODAY'S HEALTH 
and are now available 


: ALCOHOL AND CIRRHOSIS OF THE LIVER 
in pamphlet form. 


Relationship between alcohol, diet and cirrhosis. Increasing 
stress on nutritional differences. 

by Russell S. Boles 

4 pages, 10 cents 


HOW TO HELP A PROBLEM DRINKER 


Understanding the alcoholic’s capabilities, the necessity of 
help, causes of his condition. 
by Edward A. Strecker and Francis T, Chambers, Jr. 
4 pages, 10 cents 
ALCOHOLISI THE TREATMENT OF ALCOHOLISM 
Tracing the steps from convincing the alcoholic that he is sick 
through treatment and cure. 


an by Lewis Inman Sharp 
4 pages, 10 cents 


CONDITIONED REFLEX TREATMENT 
Important OF CHRONIC ALCOHOLISM 

Its place among methods of treatment today, 

its development and correlation with personality factors. 


problem by Walter L. Voegtlin 


4 pages, 10 cents 


in today’s living INSTITUTIONAL FACILITIES FOR THE 


TREATMENT OF ALCOHOLISM 


Comparative differences, in drinking, with 

the last century, new establishments and methods of treatment, 
lack of trained personnel. 

by E. H. L. Corwin 

4 pages, 10 cents 


THE ABOVE SIX PAMPHLETS ARE ALSO AVAILABLE IN BOOKLET FORM FOR ONLY 50 CENTS 


HOW TO MEASURE DRUNKENNESS 


A partial transcript of an actual courtroom case. 
H. A. Heise 
8 pages, 10 cents 


ADDRESS REQUESTS TO: 


BUREAU OF HEALTH EDUCATION 
AMERICAN MEDICAL ASSOCIATION 

535 NORTH DEARBORN STREET 

CHICAGO 10, ILLINOIS 
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Skin Grafting Simplified 
No Electricity 
No Glue 
Prices: Vacutome and case $180-°° f.o.b. 
Package of 20 disposable 
Blades $6°° 


order from your dealer or manufacturer 


BARKER VACUTOME 


Rm. 1247, 727 W. 7th St. 
Los Angeles 17, Cal. 
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BILE DUCT VISUALIZATION 
WITH 


Superior Oral Cholecystographic 
AND CHOLANGIOGRAPHIC Medium 


The frequency of bile duct visualization with Telepaque plus the 
high incidence of dense gallbladder shadow? are advantages of 
distinct diagnostic importance. Furthermore, Telepaque is 
notable for its low degree and percentage of side reactions. 


DOSAGE: The average adult dose of Telepaque is 6 tablets with at least one glass of 
water from ten to twelve hours before the scheduled roentgen examination. 


SUPPLIED in tablets of 0.5 Gm., envelopes of 6 tablets, 
boxes of 5 and 25 envelopes; bottles of 500 tablets. 


WINTHROP-STEARNS INC. York18,N.Y. © Windsor, Ont. 
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